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NEW YORK, SATURDAY, OCTOBER 28, 1899 


ANOTHER SUCCESSFUL DEFENSE OF THE 
“ AMERICA” CUP, 

For the tenth time in the history of the ** America” 
Cup have those who build and those who sail our vachts 
proved that they are well able to guard the historie 
yachting trophy that was captured nigh upon fifty 
years ago, in English waters When we consider 
how keen is the competition and how narrow is the 
wargin of difference between the competing vachts 
of the present dav, we must admit that in beating the 
“Shamrock” by 10 minutes and 4 seconds in a light 
breeze, and by 6 minutes and 34 seconds in a heavy wind, 
the American boat has, verily, ** done herself proud.” 

Among the axiomatie truths which nobody, with even 
an elewentary knowledge of vacht-sailing, attempts to 
deny, isthe faet that a boat which is weak in her wind 
ward work can never be a successful winner of races, 
No amount of speed to leeward or on reaching can 
compensate for the heavy loss which 1s entailed by 
inability to lie up close to the wind in beating to the 
weather mark This truth has been demonstated 
times without namber; it received a most emphatic 


indorsement in the very first completed ** America” 
Cup contest of the present year, when the marked su 
periority of ‘“‘Colambia” over ** Shamrock” in wind ward 
work ina breeze of sufficient strength to test tbeir real 
sailing qualities, placed the ultimate issue of the con 
test beyond all doubt. 

The contest between these two fine vachts afforded 
unusnal interest in the earlier stages of the struggle, 
because of the unexpected light-weather qualities de 
veloped by Shamrock.” In the drifting matches 
which had oecurred at the time we last went to press 


tue ** Shawrock ” had proved her ability to keep very 


close to ** Columbia” in running and reaching, while it 
was the common opinion of those who watched the 
boats that in the very light airs which prevailed her 
work, when close-hauled, was superior to that of the 


home boat It evidently needed the test of a fair to 





strong sailing breeze to bring out the superb qualities 
of the * Columbia.” The first opportunity Was given 


on Monday, October 16, when in a breeze that varied 
in toree from 6 to 12 knots an hour the “ Columbia” 
beat the challenger by 9 minutes and 50 seeonds in a 
fiffeen-mile leg to windward and by 24 seconds on the 
run home before the wind The yachts had no sooner 
started on the first leg than it was evident tothe veriest 
amateur that “‘Shamrock " was unable to lie as close 
to the wind as “Columbia,” there being apparently 
from three-quarters of a point toa full point of differ 
ence between their courses. It was claimed that the dif- 
ference was due to the English skipper’s endeavoring to 
sail his boat with a ‘rap fall,” while Columbia” was 
held closer with sheets more fuliy aboard. As a matter 
of fact, however, the second race over the windward 
and leeward course, sailed on Friday, October 20 
proved that the fault lay in the boat and not in the 


skipper for while Shamrock ” appeared to foot about 


as fast through the water as *‘Columbia.” she was 
situply unable to approach her in ability to he close to 
the wind 

The defect lies not in the model but in the rig of the 
English yacht. Her form appears to be about as easy 
to drive as that of the Columbia ;” for on two oc 
casions In ranning fifteen miles to windward there has 
been but little difference between the two boats, and 
it is probable that had any reaching been included in 
the trials she would have shown about the same speed 
as ‘Columbia The difference lies in the sail plan 

lithe truth of the matter is that “Columbia” is 
igged more in aceordance with the latest theories and 
practice Her mast is stepped further forward and a 
larger proportion of her sail area is in her mainsail. 
Fite, in his endeavor to secure the fine reaching quali- 
ties which invariably characterize his vachts, placed 
more sail in the fore triangle than is eustomary in the 
sail plan of other designers. The failure of ** Sham- 
rock” in her windward work seemed to indicate that 
he has earried his ideas too far in this direction. 

It will always be a matter of regret that the break- 


ing of the “ Shamrock’s” topmast shroud, with the 
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consequent loss of her topmast, should have prevented 
the two boats from having atrial over a triangular 
course : as this would have given the * Shamrock ” an 
opportunity to show what sne could do on her fastest 
point of sailing. We do not think that she would 
have won, for she certainly could not have shown suf- 
ficient superiority in twenty miles of reaching to over- 
come the lead of five to seven minutes which * Colum- 
bia” would have established in the ten-mile leg to 
windward. The decision of the committee that the 
race should count as one of the series was made in ac 
cordance with a stipulation suggested by Sir Thomas 
Lipton, to the effect that, as the contest this year was 
largely one between constructors, a breakdown on 
either vessel should be counted as a win for her oppo 
nent. 

The third race, beeause of the splendid wholesale 
breeze that held true throughout the course, was by 
far the most exciting of the series. The “Columbia” 
started about one minute behind the “Shamrock ” but 
overhauled her just before reaching the stake. After 
the boats had settled down on their first leg to wind 
ward, and “Columbia” had commenced to eat into 
the wind in the old familiar way, the issue was never 
in doubt for a moment. Her gain to windward was 
exactly 5 minutes. 

We cannot close the subject of the present cup races 
without some reference to the great popularity achieved 
by the gentleman who was responsible for the chal- 
lenger of 1899. Under the extraordinary delays and 
discouragewents which have marked the weather con- 
ditions of the past three weeks, and the keen disap- 
pointment which must naturally be his on seeing so 
fine a boat as “Shamrock” defeated, he has borne 
himself with all those characteristics which mark the 
true sportsman. Whenever the next challenge comes 
from the other side, we can imagine no one who would 
be more welcome to the American people as its sender 
than Sir Thomas Lipton. 

-- ®»+e-+— --—-—_____ 
AN ENGINEERING TRIUMPH. 

Unless the engineers’ plans miscarry, the early days 
of December next will see the waters of Lake Michi- 
gan finding an outlet to the sea by two separate 
aud widely divergent routes; the one being by the 
natural outlet through the Great Lakes and the St. 
Lawrence River tothe North Atlantic, and the other 
through an artificial channel connecting the lake by 
way of the Iilinois River with the Mississippi and the 
waters of the Gulf. 

The Chieago drainage canal, as this channel is called, 
will easily take rank as one of the monumental engi- 
neering works of the century. Not only will it form 
one of the greatest artificial canals in existence, com- 
paring in importance with the ship canals of the world, 
but as a work of municipal sanitation it is easily the 
greatest work of its kind ever undertaken. For what- 
ever importance it may assume in the future as a new 
route to the sea for the waterborne commerce of the 
lakes, the canal was originally planned as a radical 
method of solving the problem of sewage disposal for the 
city of Chicago. It was realized fully a decade and a half 
ago that the time was approaching when it would no 
longer be possible to discharge the sewage of this great 
city into the same source from which it drew its water 
supply. Vast as is the volume of Lake Michigan it 
was only a question of time before the polluted waters 
of the Chieago River would find their way into the 
intake tunnels through which the water supply of the 
city was drawn in. However far the intake might be 
extended into the lake, the polluted stream under the 
influence of loeal currents invariably followed, until 
the problem of some other method of disposal had to 
be faced. 

The plan adopted was at once daring and original. 
It involved the cutting of a great canal twenty-two feet 
in depth, from 162 to 202 feet wide, and thirty-five miles 
in length, from Lake Michigan to the Illinois River, 
a tributary of the Mississippi, and turning the sewage 
of the eity into the vast drainage ditch thus created. 
In this way the polluted waters would be kept con- 
stantly in motion until they were lost in the great 
volume of the Mississippi itself. By the time it is eom- 
pleted, the work will have involved the excavation of 
nearly forty million eubie yards of material, of which 
no less than twelve thousand yards will represent solid 
rock, the other twenty-eight thousand yards consisting 
chiefly of glacial drift. The exeavation of the canal 
invelved the diversion of the Des Plaines River and the 
provivion of suitable works to control its waters and 
preserve the integrity of the canal in times of flood. 
As is invariably the case in works of this character. 
the actual cost has greatly exceeded the preliminary 
estimates, and by the time the work is fully completed 
it will have cost the city of Chicago fully thirty mil- 
lion dollars. 

The approaching completion of the work, which will 
provide a waterway capable of accomodating large 
ships of 19and 20 feet dranght, has naturally suggested 
the possibility of a through water way to the Gulf of 
Mexico by way of the canal, and the Mississippi River. 
The canal is, of course, much deeper than the Illinois 
River or the upper reaches of the Mississippi, and to 
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secure even the 14-foot channel proposed would entail 
a heavy expenditure on the part of the government. 
It is natural that the people of Chicago, having in 
view the enormous development of commerce by way 
of the lakes and the Welland Canal, should find the 
prospect of another waterway to the seaboard very 
alluring, and he would be a bold prophet who at this 
early stage should deny that it would bea profitable 
undertaking. The decadence of steamboat traffie on 
the Mississippi since the development of the great 
railroad systews is a discouraging feature ; but it must 
be remembered that the opening of a 14-foot waterway 
from Chieago to New Orleans. would place the ques- 
tion of river traffic on a very different basis from that 
under which it has made such a losing fight against 


the railroads. 


2-9-2 ___ 
REAR-ADMIRAL HICHBORN ON THE NEEDS OF 
THE NAVY. 


The annual report of the chief constructor of the 
navy, Rear-Admiral Hichborn, is of special value as 
embodying in full the lessons which have been learned 
from the varied experience of the late Spanish war. 
Although many valuable data had been gathered at 
the time of the last report, it was written too soon 
after the events of the war to enable the volumnious 
reports furnished by naval officers to be received and 
fully digested. The present report says: ** In response 
to special orders the bureau has been furnished with a 
large mass of criticism and comment as to matters un 
der its cognizance. This criticisw is the result of the 
experience under war conditions of seventy-five officers, 
and covers twenty-five vessels of various classes.” 

The chief constructor was an early advocate of 
sheathing as a means of enlarging the strategical and 
tactical qualities of warships, and the operations of the 
late contending fleets proved that the advantages of 
this device have not been over-estimated. The wisdom 
of Congress in agreeing to the provisions that our new- 
est battleships and cruisers shall be sheathed and cop- 
pered is fully confirmed. Another obvious lesson of 
the war was the necessity for restricting severely the 
amount of combustible material on board ship, and as 
a result we learn that during the past year advantage 
has been taken of the visits of the older ships to the 
dockyards to improve them both in this respect, and 
also in the apparatus fitted for fire extinetion. While 
the general attention which has been attracted to the 
question has resulted in an increase in the number of 
commercial non-combustible materials, nothing has so 
far been produced we are told which is more suitable 
for general purposes than fire-proofed wood. 

We learn that the reports which have been turned 
in by our naval officers confirm the impressions pre- 
viously arrived at as to the strength, stability. sea- 
worthiness and maneuvering powers of our warships. 
As to matters of detail, the criticism in the reports 
naturally centered on such features as were most inti- 
mately connected with war service, and which were, 
under the conditions, severely and thoroughly tested. 
In this connection it is gratifying to learn with regard 
to that most important feature, the supply of ammu- 
nition to the batteries, that the ammunition hoisis, 
ete., gave very general satisfaction. 

The sanitary condition of our ships,as evidenced by 
the supreme test of the health reports, was found to be 
in the main satisfactory, although some defects in ven- 
tilation must be remedied, especially in the older ves- 
sels. The presence of steam pipes in the living 
quarters of officers and crew is universally eondemned; 
and the favor with which the electrical installations 
already made have been received, encourages the 
board to replace steam with electricity as a motive 
power for the various auxiliaries, as fast as experience 
warrants. The work already done in this direction 
includes the installation of 320 electrie motors in thirty- 
six vessels of various classes. 

Now, just here we would suggest that although the 
desire to improve the sanitary condition of our war- 
ships is commendable, and the advantages of electric- 
ity over steam in cleanliness and in keeping down the 
temperature between decks are obvious, there is a 
danger lest in its admiration of the electric auxiliary 
the bureau should push the substitution too far. For 
we must remember, that as compared with steam 
power, electrie power is obtained at the cost not merely 
of increased weight but of a certain amount of power 
that is lost in the double conversion ; and while, con- 
sidered as a matter of compromise, the weight and 
power are willingly sacrificed in the case of the manipu- 
lation of turrets and ammunition hoists, where perfect 
control is desirable, we think that for the operation of 
deck winches, anchor hoists and boat cranes, the steam 
winch is, perhaps, preferable. No complete substitu- 
tion of electric for auxiliary steam power would be war- 
ranted unless the weights of larger duplicate central 
combined engines and electrie generators, together 
with the several auxiliary motors, was about the same 
or slightly less than the aggregate weights of addi- 
tional boilers and the separate steam engines now 
used. 

Electric motors are especially economical where in- 
termittent power is required at varying intervals, pro- 
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vided a constant electric potential available at any mo- 
ment is maintained. 

Other things being equal, it is a question still unset- 
tled whether the weights of an electrical equipment 
will overbalance a steam auxiliary. It is feared in 
some quarters that it may, and thereby necessitate 
sacrifices in such important elements in our ships as 
speed, armament, and protection. It is supposed that 
the inefficiency of the proposed new cruisers of the 
* Denver” class may be due in some measure to the 
electric auxiliary idea having been pushed too far. 

The importance of providing increased docking facili- 
ties is emphasized by the fact that not only will the 
number of battleships in commission be doubled in the 
near future, but the time is approaching when exten- 
sive repairs may be necessary upon the earlier ships. 
Now, while the completion of the new dry docks will re- 
lieve the immediate situation, the present programme 
does not affect the two most important dockyards, 
namely those at New York and Norfolk where, in each 
ease, a new dock capable of receiving the largest vessels 
is urgently needed. The same difficulty is confronting 
the Navy Department with regard to our rapidly grow- 
ing fleet of torpedo boats and destroyers, although in 
this case it is thought that the docking problem can 
best be met by the construction of marine railways. 
Torpedo boats, because of their light plating, require 
frequent inspection of the bottom to detect corrosion. 
At present it is necessary to dock these diminutive 
craft in the large dry docks—a manifest waste of time 
and money, especially when these docks are in urgent 
demand for the battleships and cruisers. 

The report, after emphasizing the need for improved 
and extended repair facilities at naval stations, closes 
by calling attention to the need for an enlargement of 
the corps of naval constructors. It is stated that 
the amount of work done in the last two years is 
plainly out of proportion to the namber of officers in 
the corps, and has only been accomplished by over- 
work on the part of individual officers. We are of the 
opinion that there is no recommendation in the whole 
report that demands more immediate attention than 
this. In spite of the rapid growth of our navy of late 
years, and especially in the last two years, the total 
number stands at the old limit of forty, which is all 
that are allowed by law. Anyone who, like ourselves, 
was witness of the enormous amount of work taken in 
hand and successfully put through during the past 
eighteen months at the Brooklyn navy yard by Con- 
structor Bowles and his assistants, will be prepared for 
the statement that this important branch of the ser- 
vice is sadly overworked. 

THE HEAVENS IN NOVEMBER. 
BY GARRETT P. SERVISS. 

The expected return of the main body of the Novem- 
ber meteors dwarfs every other astronomical event 
this fall. The splendor of their display, in 1835, made 
so deep an impression that they have ever since occu- 
pied a place apart in the popular imagination as the 
most gorgeous and startling of all celestial pageants. 
The facet that three of their periods measure just the 
span of a century tends to add to their reputation as a 
spectacle. Although their returns are separated by a 
space of thirty-three years and a fraction yet they may 
be seen three times in the course of a man’s life. One 
who saw them as a child, in 1833, might have regarded 
their fiery menace with the cooler judgment of a mid- 
dle-aged man in 1866, and, this year, may behold again 
the scene that marked the start and the turning post 
of his life with ineffaceable memories of wonders in the 
heavens. 

Bat, while everybody hopes for «, brilliant spestacle 
on this oceasion, there are reasons for anticipating a 
possible disappointment. In 1866 the display, although 
imposing, was by no means as wonderful as it had been 
in 1833. The fact that the meteors were almost as 
abundant in 1867 as in 1866 showed that they were be- 
ing scattered along their path. Later investigations 
indicate that this scattering of the meteors has prob- 
ably continued ever since. The planet Jupiter, the 
great perturber of the solar system, has had his hand 
upon them. They are apparently traveling in several 
shoals, or parallel streams, and it may be that when 
the earth crosses their line of march it will fail to pass 
through any very dense column of the wanderers. 

Yet, at the worst, it is certain that there will be a 
meteoric “‘shower.” There may be only a hundred, or 
a few hundred, visible in an hour, or there may be 
many thousands. One unfortunate cireuinstanee will 
be the presence of a strong moonlight, which will suf- 
fice to conceal many sinall meteors and to rob the larger 


ones of mu their brilliance. The maximum of the 
isplay r ra.ly expected soon after midnight on 
1e morning of November 16, and at that time the 
10 ‘ be within twenty-eight hours of the fall 
phas Atl +k A. M., November 16, the moon will 


be tn the constellation Aries, about two hours west 
of (oe meridian, while the radiant point of the meteors, 
in Leo, will be about two hours from its rising point in 
the northeast. 

“hile the best attainable information points to the 
Gre’ hour of the morning of November 16 as the time 
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when the meteors will be most numerous, yet the data 
are so uncertain that all observers are advised to be on 
the wateh forty-eight hours earlier. Begin say at mid- 
night on the 13th, and watch until dawn. Resume 
watching on the following night, and so on until the 
morning of the 17th. Every watcher for the Novem- 
ber meteors on this occasion can have the satisfaction 
of knowing that his, or her, vigil is being shared, all 
over the civilized world, by thousands of the brightest 
spirits, which now inhabit the earth. The solution of 
the mystery of the November meteors will stand, in 
the perspective of a thousand years, high among the 
achievements of ian. 

The watch for the meteors will inevitably call many 
unaccustomed eyes to the starry heavens, and luckily 
the constellations on view include several of the finest. 
Like the meteors, however, the stars will suffer from 
the effulgence of the moon. At midnight in the mid- 
dle of November the eastern half of the firmament is 
especially beautiful. Nearly overhead glitter the 
Pleiades, a silvery swarm. A little eastward appears 
the V-shaped figure of the Hyades, containing the red 
Aldebaran, marking the eye of the great bull Taurus 
which the imagination of the constellation makers pic- 
tured in the act of charging down upon the giant hunter 
Orion. The latter appears below the Hyades, toward 
the southeast, the uplifted *‘lion’s skin,” marked by a 
eurving stream of small stars, being interposed between 
the hunter and the bull. Two brilliant stars, the 
brighter, Betelgeuse, of an orange tint, being the farther 
east, mark Orion’s broad shoulders. A sparkling group 
above indicates his head. His beautiful belt, symboliz 
ed by three fine stars in a straight row, next catches 
the eye, while below the belt a splendid lone star, 
Rigel, shines in the giant’s upraised foot. 

An imaginary line drawn through the stars of the 
belt, and continued some twenty degrees toward the 
left, will point out the brightest star in all the heavens, 
Sirius, or the Dog Star. Northward from Sirius, and 
somewhat farther east, shines the lone first-magnitude 
star, Procyon. Above Procyon, but toward the west, 
are the twin stars of Gemini, Castor and Pollux. Be- 
tween Gemini and Taurus flows the Milky Way, which 
inakes its appearance north of Sirius in the east, and, 
crossing the heavens, disappears when the Northern 
Cross is setting in the northwest, North of Taurus 
and in the edge of the Milky Way is the brilliant white 
star Capellor. West of this isa curved row of stars, in 
a bright part of the Milky Way, belonging to the con- 
stellation Perseus, and below Perseus, also immersed 
in the Milky Way, is the zigzag figure of Cassiopeia 
and her chair. Half way down the western sky is the 
great square of Pegasus, and extending from one cor- 
ner of the square toward Perseus, is a row of second- 
magnitude stars belonging to Andraneda, The Great 
Dipper is low in the northeast, standing on its handle. 

THE PLANETS. 

The remarkable assemblage of planets in the constel- 
lation Libra, to whieb attention was called in October 
eontinues, At the beginning of November Mercury, 
Venus, Mars, and Jupiter are all in that constella- 
tion, while Uranus is about 10° and Saturn about 25 
east of its borders. All of these planets are too near 
the sun for satisfactory observation. Mercury and 
Venus, however, are moving away from the sun, and 
on the 16th the former attains its greatest eastern 
elongation, but it is so far south that it will not be con- 
spicuous as an evening star. Venus will be seen in the 
southwest after sunset at the end of the month. A 
notable series of planetary conjunctions begins on the 
morning of the 4th, when Mereury and Mars meet. On 
the evening of the 8th Mereury and Uranus are in con- 
junction. Oni the morning of the 13th Mars and Uranus 
are in conjunction, and at noon on the 14th Venus and 
Uranus. On the forenoon of the 16th there is a con- 
junction of Venus and Mars, and on the forenoon of the 
26th a conjunction of Venus and Mereury. On the 
afternoon of the 27th Venus meets Saturn, and on the 
afternoon of the 30th Mereury and Mars are in con- 
junction for the second time during the month. As 
these various conjunctions occur while the planets 
eoneerned are crossing the astrologically condemned 
region of Scorpio the high priests of superstition may 
by expected to make the most of them. 

THE MOON. 

New moon occurs on the morning of the 3d, first 
quarter on the morning of the 10th, full moon on the 
morning of the 17th, and last quarter on the morning of 
the 25th. The moon is nearest the earth on the fore- 
noon of the 12th, and farthest from the earth on the 
evening of the 24th. 





DEATH OF ADMIRAL COLOMB. 

Vice-Admiral Philip Howard Colomb died October 
14 at his residence in Botley, Hampshire, England, in 
the sixty-ninth year of his age. Admiral Colomb was 
one of the greatest authorities on naval affairs, and 
especially on the evolutiou of war vessels. He invented 
and secured the introduction of many of the devices 
which are now regarded as indispensable in modern 
warships. His first important invention was a system 
of flash signals for the British army which was adopted 
in 1859. In 1867 a system of flash signals for the navy 
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was adopted and it is now used in every navy in the 
world. His system of interior lighting for warships 
yas invented in 1873 and it is now universally used 
where the electric light cannot be obtained. He was 
the author of any professional and popular works. 
— i 
A NEW ZEALAND VESUVIUS. 

For many years visitozs touring through New Zea 
land never thought of leaving that country without 
first making a pilgrimage to the terraces of the Hot 
Lake district, about 180 miles distant from Auckland. 
This wild and curious territory is deseribed by Mr. G. 
R. Falconer in the last number of The Windsor Maga 
zine. 

The white terraces of Rotomahana rose up in a series 
of twenty platforms in the form of a gigantic stairway. 
Each terrace was perfectly horizontal and of dazzling 
The top step was vertically 80 feet above 
the base and sat 300 feet back. From every platform 
bubbles copious clouds of steam. A stream of boiling 
water continually flowed from the geysers and as it fell 
slowly from tier to tier the silicates with which the 
water was heavily charged became deposited, on its ex- 
posure to the air in wonderful lace-work designs of infi- 
nite variety and of dazzling whiteness and purity were 
Not far from the white terrace was another 
where, owing to some 


whiteness. 


formed. 
termed the “Pink Terrace” 
coloring substance in the silicious waters falling from 
the geysers, the deposits were of a delicate pink hne 
from which was derived the nawe “ Pink Terrace.” 

Unfortunately New Zealand no longer possesses this 
unique spectacle for the terraces are no more, The 
various agencies of nature which originally built up 
such curious forms served in turn to destroy them. Mr. 
Falconer gives a graphie description of the event. He 
was residing at that time about 40 miles distant from 
Tarawera, In 1886,0n June 10, the night was clear and 
ealm. Heavy rumbling sounds like rolls of distant 
thunder filled the air but there was no very great alarm. 
The next day dawned dull and gloomy. About half- 
past seven o'clock the morning grew darker and light 
gray ash, very fine, began to fall. He says that aithough 
they surmised an eruption was taking place in the Hot 
Lake district, there were no definite tidings to that 
effect so that he could only wait to see what would 
happen. By the aid of a lantern he sueeceeded in grop- 
ing his way to the telegraph office, and there he learned 
that a serious disturbance was taking place at Tara- 
wera and Rotomahana. About o'clock the 
darkness lifted. All round the ground was covered 
with a thin filmy pall of fine ash to the depth of half 
an inch and it was afterward found that the intense 
darkness was caused by a thick cloud of dust blown 
out by the voleano to a height so tremendous that it 
passed above Tauranga and dispersed over the country 
some miles away. 

The manifestation was accompanied by intense cold, 
the thermometer registering 5 degrees of frost. This is 
explained by the fact that the columns of steam as they 
came hissing out of the craters, expanded as they as- 
ecended and absorbed their own heat which became 
latent so that the heat was abstracted from every- 
A day or two later the Government geolo- 


eleven 


thing near. 
gist arrived at Tauranga and preparations to inspect 
the seat of the disaster were pushed rapidly forward. 
On the fourth day after the eruption, the party arrived 
at Wairoa the Maori village. There was scarcely a 
vestige of the settlement to be seen, the whole village 
had been crushed beneath the voleaniec lava and the 
charred and battered remains of the little village 
ehurch and other buildings protruded above the sur 
face of the deposit, which at first, measured 4 feet in 


thickness, but afterward settled down to half that 
depth. One young Englishman was killed as well as 


the Maoris who lived in the district and exacted tolls 
from visitors to the Hot Lakes. The scene was the 
wildest imaginable. The air rushed over the land with 
eyclonie fury, uprooting, tearing and breaking trees 
that had survived the hail of rocks leaving here and 
there a gnarled and jagged trunk denuded of branches 
and stripped of its bark. 

The next day the party set off for Rotomahana, As 
they approached the Hot Lakes huge cracks extending 
hundreds of yards in length and about a foot in width 
were seen in all directions. The scene was one of the 
strange grandeur of absolute desolation. The upheaval 
of nature had blown the wonderful terraces to atoms ; 
steam was rising in dense clouds from one end of the 
area to the other, a distance of about nine miles. 
Rotomahana Lake was a vawning caldron from which 
rose a majestic column of steam. The ground was 
completely stripped of vegetation and covered with 
lava from the mountain. The lava was reduced to the 
consistency of flour so that the explorers sank in it 
nearly to their knees. Thus in the space of time was 
North Island suddenly shorn of its most peculiar 
natural features. In six hours the whole aspect of the 
country was changed, and what was one of the most 
beautiful spots in the world was transformed into a 
barren country carpeted in lava and covered with 
débris. The gevsers, however, still abound in pro- 
fusion, and it is possible in time other terraces may be 


formed, 











A NEW GANG OR CULTIVATOR PLOW. 


Our illustration represents a novel cultivator plow 
which has been pateated by John T. Lueas, of Wasco, 
Ore., and which is chararacterized by the use of a rear 
guide- wheel having but slight frictional engagement 
with the land, and by the use of mechanism for rais 


Dg an 


d lowering all the shares simultaneously and for 


ieVvellng the piow 
The body of the 


and two pro 


is composed of two side beams 
The right 


plow 


intermediate beams. 


jecting 


hand side beam is bent to form a series of steps, to 


which rectangular shares, eoneaved on their forward 


their rear faces, are bolted One or 


rovided with landsides 


faces. @ mvexred nm 
more shares are | 
"N 


ihe landsides prevent the shares from slipping upon 





A NEW GANG OR CULTIVATOR PLOW. 


hilly ground ; and their shape is such that much of the 


friction usually met with is avoided. The shares and 
ndsides are especially adapted to three- wheeled plows, 
the dra being considerably reduced by reason of 
the small pressure between the land and the bottom of 


the shares and their landsides 
Tho > } ‘ - ; 
ne rear share differs from the others, in having an 


integral sleeve which receives a vertical shaft carrying 


t fork in whieh a beveled guide wheel 


at its lower end 


is journaled 4 forwardly extended arm is attached 
to the shaft, moves over a guide tothe right, and is 


prevented from moving toward the land by a pin with 


which it engages. The guide-wheel, therefore, requires 
no attention and need not be operated by hand. 

At the front end of the plow a clevis of angular con- 
struction 1s arranged. One member of the clevis is 


ce 
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vary 


when 
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favor by the officials of the railways and they are 


always given free transportation over any line. 
The car is really a parsonage, ehureh, choir and 


A distribution of bibles, tracts and 
religious newspapers is made among the railroad men 
The cars are enabled 


chapel combined 


and people in destitute places. 
to make calls at small towns which are 
away the church. The chapel car is 
specially welcome at the car shops. The pulpit is at 
one end of the ear and the audience is seated as in the 


long distances 


from nearest 


ordinary day coach. 
>-e-2- — 
A FOUR-SPINDLE HORIZONTAL CAR-BORING 
MACHINE, 

A machine has been constructed by the J. A. Fay 
Company, 10 to 30 John Street, Cincinnati, 
Ohio, which is designed to overcome the diffi 
culties met with in operating the car-borers 
used in the construction and repairing of 
railway and street cars, agricultural imple- 
ments, and heavy this new 
machine the driving or belt power of the 
boring spindles has been so improved that 


wagons. In 


the capacity in boring holes of large diameter 
has been considerably increased. 

The working parts of the machine are all 
supported by a heavy cored column. 

The inches in 
diameter and are double key-seated. They 
have a vertical movement of 13 inches con- 
trolled by adjusting levers, and a transverse 
movement of 16 Abundant belt 
power is provided for boring holes 3 inches 
The spindle pulleys are 7 inch- 
The 
spindles ran in heavy self-oiling bearings of gun metal. 

For each of the spindle frames there are four gibs 
whereby the wear is readily taken up. These frames 
are rigidly supported at top and bottom, are counter- 


boring spindles are 1}} 


inches. 


in diameter. 


es in diameter by 74g inches space. 


weighted, giving them an easy vertical movement, and 
are adjusted by levers having an automatic locking 
device consisting of a double-eecentric working against 
a guide that grips with increasing force when the strain 
is applied. The spindles are driven by one belt prop- 
erly adjusted in tension by an avtowatie sliding tight- 
ener. Thetableis 8 feet long by 15 inches wide, and 
is supported on two heavy cored stands; its sides are 
strongly ribbed and earry nine friction rollers, one of 
which is fluted, and provided with a hand wheel and 
with a vertical adjustment. The fence on the back of 
the table has a high support on each side of the bor- 
ing bits. 

On the top of the frame are two sets of sheave pul- 
leys giving a direct vertical pull on the spindle frame 
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and avoiding any binding. 
back have rollers which reduce the friction on 
sides of the frame. 
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A MECHANICAL BUTTER MOULDER AND CUTTER. 
form 
butter into small pats or disks of such size as to answer 
A machine, by means of which such 
pats can be quickly produced, has been invented by 


In restaurants and hotels it 1s customary to 


for one person. 





A MECHANICAL BUTTER MOULDER AND CUTTER. 


Leopold Linkiewiez, of 176 Graham Avenue, Brooklyn, 
New York city. The machine comprises an inclined 
barrel or chamber formed in two parts fastened to- 
gether by a pin and bayonet-slot connection. One end 
of the barrel has a hopper for the reception of the 
butter, and the other end has a discharge opening. 
Within the barrel a crank-operated spiral is mounted, 
which is connected by gearing with a shaft journaled 
the spiral. The spiral is of two 
parts, one of which is made of wood, and the other of 
which is composed of a flat plate of spring metal se- 
cured by one end to the wooden part, being otherwise 
unsupported, so that it can be compressed during its 
rotation by engagement with the sloping end surface 
of the barrel. The butter is, therefore, compressed and 
foreed toward the wooden serew portion and issues from 
the discharge opening in a bar of cross-section corre- 
The form of 


above composed 


sponding with the shape of the opening. 
this cross-section can be changed by the employment of 
slides with variously- 
shaped 
The shaft above the 
spiral carries at the 
discharge end of the 
barrel a disk 
which spring-held 
knives are pivoted, 
past 
opening. 
A pin on the barrel 
the outer 
ends of the knives 
to retard them 
before passing the 


openings. 


on 


sweeping the 


discharge 
engages 
just 


discharge opening, 
so that the butter is 
eut by a quick, sharp 
blow. On 
of the discharge 
opening opposite the 
pin, a knife-clearer 
is secured which 
clean the 
Knives as they sweep 
Batter pats 

variously- 


the side 


serves to 


around. 
having 
formed 
be produced by the 
use of special knives, 
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THE government of 
New Zealand 
sends communi- 
cations by carrier 
between 
Auckland and Great 
Barrier Island, a dis- 


surfaces can 


now 


pigeons 


tance across the 
water of 30 miles. 
The service is con- 


trolled by the Post 
Office Department, 
and the fee for a 
single message is one 
shilling and a stamp 
for this amount has 
to be bought at the 
Post Office. 


Counterweights on the 
the 
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An Emerald Craze in Colombia, 

United States Minister C. B. Hart writes: ‘ Until 
very recently emeralds were a drug on the market of 
Bogota. One who desired to buy them had only to 
wait and have them brought to him. The famous 
Muzo Mine, which has produced emeralds of great 
value and in large quantities, lies near Bogota, and 
the people of this city bad long been familiar with its 
products. This mine isoperated bya French company, 
which insists that for the past year or so it has found 
almost no emeralds. However, from this source, or 
from some other, crude emeralds have continued to 
come into Bogata. Of the cut stones, set and unset, 
there has been an abundance in the market. Hard 
times have compelled many persons to offer for the 
sale their higly prized heirlooms, and these have been 
obtainable, as a rule, at very low prices. In July an 
emerald craze seized upon Bogota. The jewelry stores 
and all other establishments where emeralds are dealt 
in were besieged by persons who wished to buy, and 
by others who wished to sell; and for the same reason, 
men and women crowded the streets, standing in the 
roadway as well as on the sidewalk, some displaying 
their emeralds and others their money. A jewelry 
establishment located on the most prominent corner in 
Bogota was compelled to ask the police to drive the 
crowd away. 

‘‘As the news spread outside of Bogota, emerald 
This swelled the throng and 
Sales were made 


owners began to rush in. 
sent the fever up several degrees. 
right and left, at prices hitherto unheard of in this 
market. Persons who had not thought of selling, 
tempted by the wild rush to buy, brought out their 
emeralds and began trading. Nobody could explain 
the real cause of the excitement; and many are now 
beginning to realize that it was without realcause. In 
a few days the fever reached its height and began to 
decline. While it lasted emeralds sold, on a gold basis, 
at about three times their value in this market just 
before the excitement began. It is estimated that up 
to this time about 4,000,000 pesos have changed hands 
as the result of the furor. 

‘*The crowd soon disappeared from the streets, and 
many buyers who went in on the flood tide find them 
selves with emeralds that will not bring the price they 
paid for them. Others, also inexperienced, have more 
or less excellent imitations as souvenirs of this extraor 
dinary movement. It does not appear that the expert 
dealers have bought so extravagantly as the general 
public, and yet it is believed that some of these have 
far overreached themselves. 

‘The only approach to an explanation for this craze 
is that a Bogota dealer who went to Paris recently, on 
his return to this city began to buy emeralds at higher 
been ruling in the market. This 
seems to have started it. Some of the experts say that 
this dealer drew out of the market long before prices 
reached their height, and that he did so because emer 
alds were selling in Bogota for more than they would 
bring in Europe.” 


prices than had 





A RACING AUTOMOBILE. 

In Paris it has become quite the fashion to have 
automobile races covering long distances, and manu- 
facturers build special machines for this purpose. The 
prevalence of good roads in France favors this sort of 
sport. But in this country, the road conditions as 
arule, are against automobile racing, though the era 
of the bicycle has done much to 
effect road improvement. 


Scientifie American. 


sponge, or damp cloth, and the book is closed and clasp- 
ed and the air bag is pumped up by means of a bulb. 
The pressure is even and good copies can be obtain- 


ed by its use. 
_ _—>+-3 . 


A PORTABLE ACETYLENE GAS LAMP. 


A new acetylene gas lamp has been invented by 
Peter Josserand, of Josserand, Tex., which is particu- 
larly adapted for use as a table-lamp, and which is 
arranged to insure a uniform, perfect, and brilliant 
light. 

The lamp comprises a base supporting a bow] form- 
ing a generator in which the calcium carbide is con- 
tained and in which gas is generated. A cap screws on 
the generator and terminates in a pipe by which a wa- 
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ter-reservoir is supported, A tube provided at its upper 
end with a burner, extends through the reservoir and 
serves to conduct the gas. Water is supplied from the 
reservoir to the generator below by means of a pipe 
provided with an automatic valve. As shown in our 
enlarged detail view this valve has a downwardly ex- 
tending stem fitting loosely in the end of the water 
pipe, and an upwardly-extending stem receiving the 
end of a rod serewed in a cap closing the valve-cham 
ber. The screw-rod is provided with a collar engaged 
at its lower end by a spring coiled around the stem. 
A tube opening into the valve-chamber above the valve, 
conducts the water to the generator. 

When the secrew-rod is screwed down, the valve is 
seated to cut off the water supply, but when the rod is 
screwed out until the collar abuts against the under 
side of the cap so as to allow the spring to hold the 
valve loosely to its seat, then the water rises in the 
valve chamber and flows drop by drop to the genera- 
tor. When the gas pressure overbalances the water 
pressure, the valve is seated, thus preventing the fur- 





Our illustration of a special rac- 
ing gasoline propelled Winton ma- 
chine showing, Mr. Winton’s hand 
on the driving lever, has been 
built extra heavy to withstand the 
strains liable to be put upon it by 
reason of rough roads, and also to 
enable it to travel at a speed of 
twenty-eight miles an hour, where 
possible. It will be noticed that 
acetylene dash lamps are on the 
front, and also the signal horn mid- 
It is equipped 
witha seven horse power Winton 
engine and is expected to do the 
work intended for it very easily. 
The vehicle is to ‘be used in making 


way between them. 


atime record bet ween Chicago and 
New York sometime this fall. 
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A Pneumatic Letter Copying 
Book, 

A novelty is a pneumatic letter- 
copying book. The device is in- 
tended particularly for the use of 
travelers who cannot have access to 


A press rhe %k is similar to an 
or ul ( ok in general ap- 
pearan rovided with clasps 
to hold ‘overs firmly and fur 
nis ‘SISLANCE 


internal air pres- 
are moistened in 
with a brush or 


ive The leaves 
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THE WINTON RACING VEHICLE. 
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ther generation of gas. When the gas pressure has di 
minished, the valve is opened by the water and genera- 
tion is resumed. 

The supply of carbide can be replenished by unscrew- 
ing the generator cap and placing the required quan 
tity of the material within the bowl. The water reser- 
voir can be filled by means of a filling eap. 
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British Consular Keports. 

Feilden’s Magazine laments the inadequacy of the 
British Consul Reports which are issued without notice 
at uncertain intervals, and which are mostly prepared 
by men who have not had the advantage of any com 
mercial experience. The reports are sold and with few 
exceptions are quite useless either in consequence of 
the incompetency of the authors or from the great de- 
lay in their publication, rendering the information 
out of date. Of late, instead of giving information 
which wight possibly be of value they consist, for the 
most part of reproving homilies addressed to British 
A prop 
erly organized commercial section is now a necessity 
to the government of a manufacturing country. This 
is shown by both Germany and the United States 
whose consular service in trade respects is very supe- 
rior. The Awerican Consular Reports are issued daily 
and are sent to all newspapers who will use them. 
The Consular page in the ScrEeNTIFIC AMERICAN 
SUPPLEMENT, which is published weekly, gives an 
excellent idea of the value of these reports. 


manufacturers on the subject of their failings. 


> ++ ee 
On the Blue Color of Water. 

In an article that appeared in No. 1, Vol. XVIII, of 
the Receuil des Travaux Chimiques des Pays-bas et de 
la Belgique, W. Spring again discusses the questions 
Many 
physicists have regarded the blue color of the sea and 
of lakes as not belonging to the water itself, but as 
being produced by the reflection of the sunlight from 
invisible particles which the water always contains in 


as to the cause of the blue color of water. 


suspension. This idea was suggested by the theory 
then held regarding the cause of the blue color of the 
sky. Earlier experiments of Spring led him to the 
conclusion that water itself is blne, and that the fine 
particles which it holds in suspension, while contribut 
ing very much to its illumination, exert no appreciable 
Soret had 
previously, in 1869, expressed this same opinion. As 
neither the work of Soret nor that of Spring appears 
to have convinced everyone, Spring has again taken 
up the subject with the object of determining experi 


influenee on the intensity of the blue color 


mentally the optical properties of the particles in 
clear waters, parallel rays from a powerful electric 
light were passed through (1) distilled water, (2) the 
drinking water of Liege, and (3) rain water that had 
been allowed to stand. In all cases the presence of 
particles became apparent, the clearest being the drink 
ing water. 
Now four experiments were performed. 

1. A cell containing a solution of magenta was inter 


There was no evidence of a blue water. 


posed between the source'‘of light and the tube con 
taining the water, so that only red light passed through 
the latter. 
red and its intensity was not diminished 
2. The light was passed through a solution of picric 
acid before it was passed through the water. The 
yellow light was not in the least modified by being 
passed through the water. 
3. The water was illuminated by 


Under these conditions the light appeared 


blue light produced by interposing 
a cell containing an ammoniaca! 
solution of cupric hydrate or a piece 
of cobalt glass. The result was the 
same as in the first two experi 


ments. The color was not changed 
by passing the light through the 
water. 





4. Green light produced by pass 
ing it through a solution of nickel 
“4 chloride gave the same results, that 
is to say, the color was not chang 
ed. 

These experiments show that the 
particies, to which clear water, dis 
tilled of natural, owes its illumina 
reflect the 


red, the yellow and the green waves, 


tion, have the power to 


and that they cannot, therefore, be 
the cause of the blue color of water 
Reflecting with equa! facility waves 
of all lengths, they return the sun 
chromatic 


light to us without 


change. The author concludes 
that water is blue of itse!f, and that 
the particles which it holds in sus- 
pension are the principle cause of 
its illumination. According to their 
nature, they determine also the 
modification of the color of the 
water, and produce greenish 
when they do not destroy all the 
Aw. Chem. Jour, 


tones 


natural color. 
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Sorrespondence. 
some Calendarial Facts, 
To the t r s VTL AMERICAN: 
I'he ' r s al ild be made In my arti 
= La i il Facts About the Twen 
ti h ¢ ! \ it sstie f September 23, 
"i 
In the t l paragra ne thre twenty-four 
ld be venty-five e twelve, 1968 should take 
the place of 1969 es seventeen and eighteen, instead 
of 1906 yi 84. respectively, read 1902, 1924, 1952, 
1980 In , ust paragraph lines fifteen 
N sixt and ynlv partially ” should ex 
Ang " BENJAMIN F. YANNEY 
M : College, Alliance, Ohio 
—- +e ee 
Khe WVacht ** America.” 
To the Editor of the SCIENTIFIC AMERICAN 
I'he st tal rything pertaining to the 
in vat Var ul stv excuse for calling atten 
tion ucts evar » the old ** America,” 
\ ut 9 vy known Many pictures of her 
) i showing ber original rig 
ha g ut and one large jib. While this 
was the ur s actua sed, the appearance of 
ures is not at all like the boat herself. When 
s| ace rf s race her masts had an amount of 
t Kt y il ig i r nan is ever seen at the pres 
i ‘ ists had afterward. At 
race a p ub bob dropped from the 
asthead kK ilfra \ rence to the 
[, [illustrated News of 1851, of a date a week or 
t ices, W confirm this statement 
lr) was a ther remarkable feature in the ‘‘Ame 
i original f n which has not received 
" f é neravi rs which have been 
~ ving t i tu il Section, grave mis- 
kes t ma She had a sternpost of un 
e ’ g at ra Her draught of water 
“ 1 was sa be in the neighborhood of one-half 
wha Wa t sternpost, and it was generally 
! s vas modeled in what the old 
lesig ist ulladrag line. That was that the 
at s a i down were inclined to the true 
er line and re lower at the stern than at the bow. 
The boat . used by an Englishman not long 
af ‘ S51, ar vccordance with English 
j is ra ‘ iken out of e wasts by giving them 
t eps a vas ballasted so as to bring her 
more , 1 kee his inge of rig and bal- 
last took speed ‘ ft her and she was no longer 
al oO t " as | Indeed she could 
no D i s t vind as with the raking 
usts. W mn she fe nto the hands of the United 
States g her ists were very much nearer a 
v ‘al ul vere ginally and have remained 
sO U present time [he possibilities are that if 
hey were g ginal angl f rake she would 
be a very mu bet boat than she is at present, 
gh wi going free or winged out” there 
would b lifficuity with the booms coming home, a 
f wl h essels Vi hh raking masts encounter 
‘ peculiarities which greatly impressed all 
Eng 1 wr su i r appearance in 
British water S51, was that her sails were as * flat 
as andi that ti A e laced to the booms at 
¢} ll vas a great \ is the old English 
lea wa 1 v the sail to belly SO aS tO Contain as 
uch id as possi! the thought being that the 
mtity tained i the sail in some way 
increased pow In a recent interview, 
Mr. Ratse n of the f that he, with 
his fat America i S51 and studied 
rigg at ner saiis Very ciosely If the de- 
seriptior itest Herreshoff sails are true. he has 
ween returning Eng 1 practice while Mr. Ratsey 
has follow 8 C1Os 8 possibie the ex imple set by 
‘ Al | il photographs of the two boats 
1 to ‘ t 8 . Most them show the 
Shamrocl ‘ sils wt flatter than those of the 
. 1 
In thi most valuable things 
the ra obtain descriptions 
f the ext irs ago by Mr. Stevens in 
ird to tl va rf ferent rigs. These 
t\ eel mes within the last 
v wa Tradition has it 
, ge s is nearly identical as 
aud “ i T ways and 
t . hanging crews from 
, equality perfect, 
™ _— t of races in which 
WS aga - It w ild, at least. be 
—s . by the boats 
nt ul ; ‘ vind 
The 
America’s 
os the modifica 
: . ! I rig, and that she 
os i be — a OY the sice of AnV- 
thing except at ina W. E. PARTRIDGE 
Philadelphia, ( er 1899 
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CONTROL OF THE SAN JUAN RIVER AT 
GREYTOWN. 
To the Editor of the SCIENTIFIC AMERICAN : 
It is true that the approaching completion of the 
Panama Canal raises a question for serious considera- 
tion whether it is wise for the United States to begin 


another, for the same purpose, at this time. 

But it can only be a question of time—one railroad 
across our continent was once thought sufficient, and 
do to future need, the 
physical questions involved. 

Your correspondent wishes to offer his mite concern- 


it will no harm diseuss, for 


ing the obstructions in Greytown harbor, the eastern 
terminus of the proposed Nicaragua Canal, described 
and illustrated so handsomely in your issue of Feb- 
ruary 1S. 

Reproductions of the plates of the harbor in 1832 and 
1895. and that of the delta of the San Juan, together 
with statisties quoted from this article, show clearly 
the cause of the trouble, Silt, discharged into the sea 
through the 
rents produced by the trade winds, and finding repose 


delta, is swept along the coast by cur- 
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MAP OF GREYTOWN HARBOR, SHOWING PROPOSED 
NEW CHANNEL FOR THE SAN JUAN RIVER. 
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in the pocket forming the harbor of Greytown, it has 
accumulated there for ages. 

But, before proceeding to discuss a remedy, we must 
glance at surrounding conditions. Lake Nicaragua, 
through which the route passes, has an area of 3,000 
of 12,000,000 
miles, and an annual rainfall of 256 inches, or about 21 
feet. 

The San River, the outlet of the lake, is 120 
miles in length, has a minimum discharge in the dry 


square miles, a drainage basin square 


Juan 


season of 12,000 cubic feet per second, with a maximum 
discharge in the rainy season of 60,000 cubic feet per 
to 150,000 
per second aecording to others, the latter 


second, according sole authorities, and 
ecubie feet 
figures representing a volume equal to two-thirds of 
the Falls; and the silt 


brought down to the sea, annually, is estimated at 


average flow over Niagara 
600.000 eubie vards, 
It is obvious that no jetty can be built in the harbor 


which will not be outflanked by this silt so long as it 
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THE DELTA OF THE SAN JUAN, 


is turned loose to windward. But why allow this? 
Keep it in the river, and make the river clean out the 
harbor. 

Levee in, for twenty-five or thirty miles, the branch of 
the delta known as the lower San Juan Coast, with an 
approach to the harbor ranging with the east, as repre- 
sented by dotted lines on the plates, the material for 
the levees of this approach to be taken from a central 
trench, to guide the flow in its incipiency, and let this 
be done during one dry season. As soon as possible in 
the beginning of the next dry season dike up all out- 
lets except the new one, so that the new channel will 
be partially cut before the floods come, and then let 
the river do the rest. 

During one wet season the concentrated flow of this 
mighty torrent would open a channel deep enough for 
any craft afloat, not only to Greytown, but to points 
many miles above, making it possible to shorten the 
canal to that extent if the low level route is adopted, 
or, if the high level route is selected, deep water 
would be brought to its terminus. And in this long 
stretch of river well sheltered anchorage would be 


found for unlimited numbers of ships, 
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The silt, we must remember, would no longer move 
along the coast outside, but would now be suspend d 
in the river current, from which it could not be drop- 
ped in the form of a bar, until the velocity of this 
current was assisted by impinging upon still water, 
But instead of impinging upon still water the river 
current would form a junction with the outside cui- 
rent at an acute angle, by which the silt would be care 
ried on and distributed along the coast beyond, rend- 
ering the formation of a bar impossible. 

To appreciate how peculiarly well the San Juan is 
adapted to the service proposed, we must glance at 
what occurs in other large rivers. In the Mississippi, 
for instance, there is a never-ending supply of silt from 
its head waters to the sea, one flood rolls this load 
along the bottom a certain distance and then drops it 
for the next flood to take up. In all parts and in all 
seasons the bottom is thus encumbered. 

But in the San Juan conditions are entirely different. 
The silt of the upper drainage basin goes into the 
lake and stays there, leaving only that of the river and 
its lateral tributaries below the lake to find its way to 
the sea. Under the enormous rainfall of that locality, 
Lake Nicaragua becomes a huge standpipe from which 
great volumes of uncharged water pour, long after the 
lateral tributaries of the river have ceased bringing 
down solid matter. This afterflow then sweeps out the 
silt left in the river’s bed, and, as no more is coming in, 
the bottom is thoroughly cleaned; and the same re- 
sult would be obtained in the harbor’s bed when the 
river is concentrated upon it. 

This action will be enhanced by the structures of the 
eanal, for a dam would be placed on the river about 
half way down, making slack water back to the lake. 
This would cut off all silt in the river above the dam, 
and lessen by one-half the distance to be cleaned out 
below. 

The cost of constructing a harbor at Greytown is 
estimated at $2,500,000 by one authority and at $9,500,- 
000 by another. One-half of the lesser estimate would 
be in excess of what would be required by the plan 
proposed, and keeping up the levees would be the only 
cost afterward. WILLIAM W. BLACKFORD. 

Lynnhaven, Princess Anne County, Va., September 
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Army 
To the Editor of the SCIENTIFIC AMERICAN: 
Will you kindly give answer to the following naval 
questions in your esteemed journal ? 
1. The navy department is supposed to be in great 


Transport Service, 


need of a certain class of vessels for Philippine service. 

The ** Columbia” and * Minneapolis” are not in com 
mission at the present time, although it would seem 
that in these two splendid ships the navy possesses a 
pair of cruisers extraordinarily well adapted to the par- 
ticular needs of the Philippine work. They are eco- 
nowical ships under one screw and capable of the high- 
est speed when necessary. They are of fairly light 
draught and earry a large complement available for 
duty in cutters and launches about the coast inlets, ete., 
and it is possible to give them extra large complements 
of marines for shore duty. 
them for moderate service, among the 
islands where a battalion of infantry must frequently 
be needed for quick transportation over short dis- 
tances. They are also probably the ‘‘ coolest” ships 
in the navy for tropical service. It would be interest- 
ing to know why two such excellent vessels, possessing 
qualities that are in great demand 
Islands just now are kept tied up at 
although it is 


It is even possible to use 
troopship 


at the Philippine 
a navy yard dock, 
understood, that there are 
reasons of some sort not generally known outside the 
efficient navy department. 


of course 


2. The New York papers state that the rebuilt 
* Chicago” has no electric illuminating plant. This 
seems queer. Is it not incorrect ? READER. 


October 11, 1899. 


[1. The * Minneapolis” and ** Columbia” would not 
be suitable for the service proposed by our correspond- 
ent. ‘These ships require an enormous cowplement to 
run them, and this is one of the chief reasons for their 
being laid up. At a time like the present, when officers 
are so badly needed, better results are obtained by 
having the same number of officers and men serve on 
several smaller boats of lighter draught, and the policy 
of the Navy Department is to place in commission few 
of the larger and more of the smaller boats. When 
larger ships are used in the Philippines, it is desirable 
tosend out completely armored vessels such as the 
* Brooklyn ” Moreover, the large com- 
plement of officers and men necessary for the ‘* Minne- 
apolis ” and “ Columbia” leaves but little room on these 
ships for transport service; indeed they possess few 
qualities that could not be found on merchant ships of 
the same size that would have a large capacity as 
troopships. 

2. The statement that the *‘ Chicago ” has no electric 
illuminating plant is absolutely untrue.—ED. } 

- ee — 
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and * Oregon.’ 


THE specific inductive capacity of gutta percha is 
2°46, of rubber 2°34, of paper nearly unity. The aver- 
age capacity of a telephone cable should be 0°080. 
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WIRELESS TELEGRAPHY AT THE YACHT RACES. 

In a recent issue we described the arrangements 
made by The New York Herald, for reporting the in- 
ternational yacht races by the Marconi system of wire- 
less telegraphy. The earlier races, or attempted races, 
were reported from the steamship ‘‘ Ponce,” and the 
later races from the steamship **‘ La Grande Duchesse,” 
which was sent out under the joint auspices of the 
Plant Line and The Marine Journal, of this city. 
By the courtesy of The Herald and Captain Geo. L. 
Norton, the editor of The Marine Journal, our artist 
was enabled to accompany Marconi and make the 
sketches of the installation on the ** Duchesse” which 
appear on the front page of this issue. 

AETHERIC TELEGRAPHY.—If we place in the pri- 
mary cireuit of an ordinary induction coil a Morse key, 
and arrange the secondary cireuit to end in a radiator 
composed of two metallic spheres, or two capacity 
areas, every time the key is depressed and a spark 
passes between the spheres, electro-magnetic waves of 
enormously high frequency will be thrown out through 
the ether from the spheres or capacity areas in every 
direetion. These electric waves are transinitted through 
space in exactly the same way as light. Their exist- 
ence was suggested by Maxwell, and Hertz by his bril- 
liant experiments succeeded in detecting their presence 
and measuring them. Hence, they are known as the 
Hertzian waves. 

Now, since they are flung out into space as often 
and as long as the Morse key is depressed, it was 
evident that if a suitable receiver and recorder could 
be devised, these electro magnetic waves would lend 
themselves to the transmission of ordinary dot and 
dash telegraph messages, the ether taking the place 
of the cable as a medium of transmission. Such a 
receiver was discovered by Prof. Calzeechi Onesti, 
of Fermo, and after modifications by Branly, 
Lodge, and others, was brought to its present per- 
fection by Mareoni. The receiver consists essen- 
tially of a small glass tube called the colierer, 
about 14¢ inches in length, into the ends of which 
are inserted two silver pole pieces, which fit the 
tube, but whose ends are about ,4 inch apart. 
The space between the ends is filled with a mix- 
ture composed of fine nickel and silver filings and 
a were trace of mercury, and the other ends of the 
pole pieces are attached to the wires of a local 
circuit. In the normal condition the metallic fil- 
ings have an enormous resistance, and constitute 
a practical insulator, preventing the flow of the 
local current ; but if they are influenced by electric 
waves, coherence takes place and the resistance 
falls, allowing the local current to pass. The co- 
herence will continue until the filings are mechan- 
ically shaken, when they will at once fall apart, 
as it were, insulation will be established, and the 
eurrent will be broken. If, then a ecoherer be 
brought within the influence of the electric waves 
thrown out fromm a transmitter, coherence will 
occur whenever the key of the transmitter at the 
distant station is depressed. Mr. Mareoni has de- 
vised an ingenious arrangement, in which a small 
hammer is made to rap continuousiy upon the 
ecoherer by the action of the local circuit which 
is closed when the Hertzian waves pass through 
the metal filings. As soon as the waves cease, the 
hammer gives its last rap and the tube is left in the 
decohered condition ready for the next transmission 
of waves. It is evident that by making the local cir- 
cuit operate a relay, in the circuit of which is a stand- 
ard recording instrument, the messages may be re- 
corded on a tape in the usual way. 

In addition to the valuable work that Marconi has 
done in perfecting the coherer and rendering it amena- 
ble to the practical manipulation of the Morse code, it 
must be understood that by introducing the vertical 
wire he has added an absolutely essential feature 
to successful wireless telegraphy. He has not only 
demonstrated that it is essential to the sending and re- 
ceiving of messages over long distances, but he has for- 
mulated the law which governs the relation between 
the height of the wire and the distance at which its 
outflowing waves may be received and recorded. This 
he has ascertained to vary as the square of the vertical 
height of the wire, measured from the top of the wire 
to the level of the transmitter and receiver below. 

The method of sending the reports of the yacht races 
was as follows: The foremast of the “Grande Duchesse” 
carried an auxiliary mast of sufficient length to give 
the desired vertical height of 120 feet to a wire, which 
reached from a short yard on the mast to the table of 
the operating room below, on which the sending and 
receiving apparatus was placed. A similar wire was 
suspended from the foreimast of the Bennett-Mackay 
cable steamer, which was anchored near the Sandy 
Hook lightship, the starting and finishing point of the 
races, and also from a mast at the Navesink Highlands. 
The cable ship and the Highlands had temporary cable 
connections with New York. The ‘Grande Duchesse” 


companied the yachts over the course, and the mo- 
mentary details of the race, as observed from her decks, 
were flashed to the cable ship, from whieh they were 


ent over the cable to New York, and thence tele- 


Scientific American. 


graphed throughout the world. Thus was London 
practically enabled to keep its eyes upon the compet- 
ing yachts as they covered the course. 

One of our illustrations, which is reproduced from an 
excellent photograph of the inventor, shows Marconi 
with his hand upon the transmitter. The other illus- 
tration shows the vertical wire leading down from the 
wasthead through the skylight to connect with the 
transmitter and the receiver in the operating room, 
The transmitter is on the right hand side of the table, 
and the receiver is in one of the rectangular boxes on 
the left. The recorder, on which a message from the 
cable steamer at Sandy Hook is being printed, stands 
on the table near Marconi’s left hand. It should be ex- 
plained that each rectangular box contains a complete 
receiver, one being in reserve in ease of accident. 
Through the window of the operating room may be 
seen the Sandy Hook lightship, with ** Shamrock ” and 
* Columbia” in the act of crossing the line. 

To assist our readers to a clearer understanding of 
the Marconi apparatus, we have included the small 
diagrams shown on the front page, of which the fol- 
lowing is a description: The letters, d, d, indicate the 
spheres of the transmitter, which are connected, one 
to the vertical wire, 72, the other to earth, and both 
by wires, c'c', to the terminals of the secondary wind- 
ing of induction coil, c¢. In the primary circuit is the 
key, 6. The coherer, 7, has two metal pole pieces, 7'7*, 
separated by silver and nickel filings. One end of the 
tube is connected to earth, the other to the vertical 
wire, #, and the ecoherer itself forms part ofa circuit 
containing the local cell, g, and a sensitive telegraph 
relay actuating another circuit, which circuit works a 
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trembler, p, of whicho is the deecohering tapper or 
hammer. When the electric waves pass from w to j'7? 
the resistance falls, and the current from g actuates 
the relay, n, the choking coils, k'x', lving between the 
ecoherer and the relay, compelling the electric waves to 
traverse the coherer instead of flowing through the re- 
lay. The relay, n, in its turn, causes the more power- 
ful battery, 7, to pass a current through the tapper, 
and also through the electromagnet of the recording 
instrument, h. 

The alternate cohering by the waves and decohering 
by the tapper continues uninterruptedly as long as the 
transmitting key at the distant station is depressed. 
The armature of the recording instrument, however, 
because of its inertia, cannot rise and fall in unison 
with the rapid coherence and decoherence of the re- 
ceiver, and hence it remains down and makes a stroke 
upon the tape as long as the sending key is depressed. 
Hence, applying this description to the present case, 
our readers will understand that by the manipulation 
of the sending key on the ‘*Graude Duchesse,” the 
operator was able to produce the dot and dash char- 
acters of the Morse code on the tape of the recording 
instrument on the Bennett-Mackay many miles distant 
from the competing yachts. 

Such is the Marconi system, as successfully operated 
for the first time in this country. Using the sate 
methods, the distinguished inventor has transmitted 
messages between ships of the British navy that were 
separated by eighty miles of water; and, more remark- 
able yet, he has sent messages successfully from 
tngland, to Boulogne, in France, a 
On this oeeasion the curvature 


Chelmsford, in 
distance of 110 miles. 
of the earth amounted to over one thovsand feet. 


>> 
Dxpostts of alluvial or placer copper from the White 
River country of Alaska has been sent to Chicago. 
This nugget is of pure metal and weighs 147 pounds. 


279 


THE NOVEMBER METEORS OF i899. 
BY PROF. E. C. PICKERING 

The predicted time of maximum of the November 
meteors is November 15, 1899, at 18 h. Greenwich 
mean time. As a similar shower may not occur 
again for thirty years, no pains should be spared 
to secure the best possible observations. ‘The most 
useful observations that can be made by aimateurs 
are those which will serve to determine the number 
of meteors visible per hour throughout the entire 
duration of the shower, They should be made on 
November 15, and also on the two preceding and 
following evenings. The most important time for 
observation is from midnight until dawn, as compara- 
tively few meteors are expected earlier. Observations 
are particularly needed at hours when they cannot be 
made at the observatories of Europe and America. In 
general, the time required for ten or more meteors to 
appear in the region covered by the accompanying 
map, should be recorded. This observation should 
be repeated every hour or half hour. If the meteors 
are too numerous to count all those appearing upon 
the map, the observer should confine his attention 
exclusively to some small region such as that ineluded 
between the stars « Ursae Majoris, 40 Lyncis, 6 and @ 
Leonis. If the meteors oceur but seldow, one every 
five minutes, for instance, the time and class of each 
meteor should be recorded, Also note the time during 
which the sky was watched and no meteors seen, and 
the time during which that portion of the sky was ob- 
-assing clouds or haze, during the 
The date 


secured by clouds. 
time of observation should also be recorded. 
should be the astronomical day, beginning at noon, 
that is, the date of early morning observations 
should be that of the preceding evening. Specify 
what time is used, as Greenwich, standard, or local 
time. When a meteor bursts, make a second ob- 
servation of its light and color, and when it leaves 
a trail, record the motion of the latter by charting 
the neighboring stars, and sketching its position 
among them at short intervals until it disappears, 
noting the time of each observation. If the path 
of a meteor is surely curved, record it carefully 
upon the map. 

On November 14, 1898, thirty-four photographs 
were obtained of eleven different meteors. Their 
discussion has led to results of unexpected value. 
The greatest number of meteors photographed by 
one instrument was five. Only two meteors were 
photographed which passed outside of the region 
covered by the map, although the total region 
covered was three or four times as great. No 
meteors fainter than the second wagnitude were 
photographed. 

Photographs may be taken, first, by leaving the 
camera at rest, when the images of the stars will 
trail over the plate and appear as lines, or second- 
ly, attaching the camera to an equatorial tele 
scope moved by clockwork, when a chart of the 
sky will be formed, in which the stars will appear 
as points. A rapid-rectilinear lens is to be pre- 
ferred in the first case, a wide-angle lens in the 
second. The full aperture should be used, and 

as large a plate as can be covered. The most 

rapid plates are best for this work ; they should 
be changed once an hour, and the exact times of start 
ing and stopping recorded. Care should be taken to 
stiffen the camera by braces, so that the focus will not 
be changed when tlie instrument is pointed to differ- 
ent portions of the sky, especially if the lens is heavy. 
If the first method 1s employed, the position of the 
camera should be changed after each plate, so as to 
include as much as possible of the region of the map 
ou each photograph. If pointed a little southeast of 
é Leonis, the radiant will reach the center of the field 
about the middle af the exposure. A wate! of the re 
gion should also be kept, and the exact time of appear 
ance and path of each meteor as bright as the Pole 
Star should be recorded. The plates should be num 
bered on the film side with a pencil, and should be sent 
to the Harvard Observatory with accompanying notes 
After measurement there, 
The value of the re 


and other observations. 
they will be returned if desired. 
sults will be much increased if similar photographs 
can be obtained by a second camera from ten to forty 
miles distant, and preferably north or south of the 
other. 

Harvard College Observatory. 
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THE Indiana State Geologist in his annual report 
says that during the last five years pipe lines have 
been extending toward the heart of the natural gas 


field. Until now the center is less than 150 square 
miles. All the gas producing rock is now more ov less 


intimately connected, and whatever tends to reduce 
the supply in one part of the fleld has the sane effect 
on all parts. This is shown by a remarkanie reauction 
in pressure. In three years the pressure sank from 264 
to 181 pounds and the average pressure at which a well 
has to be abandoned is between 130 and 150 pounds, 
Petroleum will probably replace the gas in the great- 
er portion of the rock and while it lasts can be used as 
fuel, but the supply like that of natural gas is limited, 
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AND PIERS OF SOUTHERN 
CALIFORNIA 


HOLDER 


SOME HARBORS 


BY CHARLES F 


what may be ealled the mechanical devel- 
Southern California the remarkable pier, 
Port Los 
is out as perhaps the most interesting. A 


Angeles stand 
at the coast line of California will 


is lacking in harbors below San Francisco, 


Among 
opwents of 
he Soutbtern 


built by Pacific Company, at 


glance Soutbern 
show that if 
and in five hundred miles there are but two perfect 
the other at Catalina Har- 
The latter is 
the 


harbors, one at San Diego, 
the 


but 


bor at island of that name. 


small, more protected than any on 


coast It lies on the west side of the island 
and would not be noticed until its entrance 
was reached, the opening being a cut in the 


mountains that front the west coast, the har 
bor then extending in between lofty hills and 
cutting the island almost in two ; in fact, there 
is good reason to believe that in former days 


there were two islands here, the narrow pass 


age being filled up 


So peculiar is the harbor that it has caused 
great speculation among those who have ob 
served it It reaches in half a mile, has water 
deep enough to float the navies of the world. 
At its head a short walk brings one to a pro 
tected bay on the opposite side of the island 
where a town is being laid out and by Au 
gust, of 1900, will have in all probability, a sum 


wer population of several thousand 


In the large harbor there is an extraordinary 


neck of land that reaches out like a terminal 
moraine, made up of large and small rocks and 
shaped in such graceful lines that the impres 
sion is conveyed that it is the work of man 
‘rom an examination it appears to have been 


ormed DY ‘ould have tossed 


1 beavy sea W i 


the rocks 80 high above water vet the bottom 


around the peculiar or spit is devoid of 


Chis breakwater 


curve 


rocks forms a second com- 


plete harbor for small boats 


The harbor of San Diego is as perfect as could 
be desired, the entrance being between lofty 
headlands on one side and Coronado on the 
south; then turning to the south it extends 
several miles, affording perfect protection 
Coronado beach lIving between it and the 
open sea 

Bet ween Sean Diego ind San Francisco are 
the harbors of Newport, San Pedro, Redondo, 
Santa Monica Huinieme, San Louis Ubispo, 
ail these, with the exception of San Pedro, are 
open roacsteads, affording little or no protec 
tion from gaies that blow directly in. San 
Pedro, in Wilmington Harbor, has a long, nav- 
row cut, lined with wharves, into which large vessels are 


towed but large men-of-war could not enter. It is evi 


dent, then, the southern coast is lamentably deficient 


in protected harbors in the vicinity of Los Angeles, 


the 


have been made 


great railroad center To remedy, this, attempts 


from time to time to obtain a perma 


nent appropriation and various commissioners have 
examined the coast and reported in favor of San 
’edro he contract has finally been awarded and 
the work is being carried on, rock being taken from 


quarries at Santa Catalina Island twenty miles distant 


4 
The Southern Pacifie was 


the 


4a pioneer in this 
kev to the 


protection for its wharves and tracks. 


movement 


and though it heid situation at San 


Pedro as the best 


it was believed that Santa Monica was the better loca 


tion, the principa: argument being that Los Angeles 
was natura growing in that direction and that it 
would never grow oward 
Wilmington on account of 
certain geographical con ae ; =). - 
litions 
Confident in the belief 
that its experts were right 
the Southern Pacific Com- 
pany determined to have 
Lh , at Santa Monica 
A locat vas selected 
north of e town and a 
pier Dbegu q n proba 
bi ' ts equal in the 
wor i this spot 
wi ‘ t . I | any nas 
nae Port Los Angeles. 
ut Is ging a com 
meres " 1 the result wil 
¢ na AD ha 
5 her rt a 
have two protected har 


bors instead of 


From the mesa of Port 


Los Angeles the great pier 
reset! bles i sna 
reaching out over the water 
and tur t crt 
teri i i fron 
the shore in iv t the 
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pound upon thesands. The great wharf is a most inter- 
esting structure looked at from any point of view, and 
it has already become an important factor when the 
commercial development of Southern Californiais con- 
sidered. Approaching it the observer is impressed 
with the solidity of the work. The approach is 3,120 
feet in length, and 28 feet in width, the length of the 
entire pier is 4,720 feet. The material employed in such 
a structure and the amount of money expended are 
enormous. A wooden structure of any kind sub- 
jected to the ocean in California is very expensive on 
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wharf is 1,600 feet in length, 130 feet and 6 inches wide. 
In its construction there was used 3,700 piles, each of 
which had been treated to creosote as a protection 
against the teredo and limnoria ; even this is not a per- 
fect protection, the little animals forcing their way in 
in time. Besides these, 1,300,000 feet of plain lumber 
was used and 50 tons of iron; in addition to this are 
300,000 feet of 8 by 8 lumber as braces above high water 
mark and 30 tons of rods and bolts, the sea being very 
heavy here during a storm. 
On this main portion of the wharf there are seven 
parallel railway tracks, made of the heaviest 
steel rails. There is also a huge coal bunker 








GREAT PIER AT PORT LOS ANGELES, 


account of two natural enemies, the teredo and lim- 
noria ; the first a mollusk that bores into the wood, 
grinding and piercing it, replacing the space with its 
limy tube; and to such an extent do these animals 
work that they will in a few months completely honey- 
comb a section of wood so that it becomes a mere shell. 
Even more of a menace is the limnoria, a minute crus- 
tacean that eats the wood, boring a small hole about 
the size of a knitting needle and completely perforat- 
ing it. So rapidly do these animals work that the life 
of a pile protected in the bay of Avalon is not more 
than three years, the combined efforts of the small 
enemies of man thus quickly destroying its usefual- 
ness 

In making the approach to the Santa Monica wharf 
1,500 piles were used ; 975,000 feet of lumber and 37 
tons of bolts and spikes to hold it together. The main 


817 feet long, 30 feet high, with a storage capac- 
ity of 10,000 tons. Another large building on 
the pier is the depot offices, ete., 384 feet in 
length, so that when the number of men and 
employees are considered there is a little village 
in itself on this pier out to sea. The wharf is 
built in gradually deepening water until at the 
termination there is from 32 to 34 feet at low 
tide, the fall being nearly 6 feet. 

ee eee 

The Origin of the Newspaper, 

In the Leipzig Daheim, Ernst Niemann has 
an exceptionally interesting study of the origin 
of the newspaper, says The Nation. The well- 
known Acta Diurna in Rome in the time of 
Cesar has no historical connection whatever 
with latter-day newspaperdom. Modern jour- 
nalism is not of Roman but chiefly of Germanic 
origin. In fact, what are now newspapers are 
really only developments of a kind of circulat- 
ing letters which, as early as the fourteenth 
and fifteenth centuries, passed between busi- 
ness houses principally in the interests of trade. 
These ‘‘ Zeitungen,” or “ Tidinge,” were written 
but not printed. In the greater centers of pop- 
ulation were found men who made it their oc- 
cupation to send out these reports, usually to 
business houses, but often also to political and 
other authorities. Of the famous Fugger Zeit- 
ung, twenty-eight volumes are preserved in the 
University library at Heidelberg. These writ- 
ten cireular letters, both ‘‘ordinari” and “ ex- 
traordinari,” as occasion required, became al- 
most a regular institution as the postal system 
became generally introduced. Probably the 
strangest thing in connection with the history 
of journalism is the fact that it was exceedingly 
slow to make use of the art of printing for its 
purposes. Indeed, almost the whole sixteenth 
century had passed before this innovation was 
thought of, although, during the Reformation 
period, questions of public prominence were 
brought before the people in countless tracts, 
pamphlets, ete., often with illustrations, but never in 
the shape of a regularly printed periodical. 

The transition to this stage was caused by the publi- 
cation in 1583 of the Relatio Historica by Michael von 
Aitzing, of Cologne, the success of whose printed ac- 
count of a Cologne church controversy first suggested 
the idea of publishing every sixth month, at the time 
of the Frankfort Messe, a general report of the news. 
This undertaking soon stimulated rival enterprises. 
Niemann is convinced that all efforts to deny to the 
Germans the honor of having originated the modern 
newspaper must fail in the light of anprejudiced his- 
torical research. The oldest venture of this kind, how- 
ever, is not, as has been generally supposed, the Frank- 
fort Journal, but a certain Relation, which appeared 
probably in Strassburg, and fifty-two numbers of which 
dating from the year 1609, are still found in Heidelberg. 
The Journal was not pub- 
lished till 1615, the first 











THE ISTHMUS, CATALINA ISLAND. 


English paper, the Weekly 
News, in 1622, and the first 
French journal in 1630. 


—_——_0oe—_____ 


OuR consul, Albion W. 
Tourgée, of Bordeaux, sug- 
gests that it would be ad- 
visable for exporters to let 
the consuls know some- 
thing about the success or 
failure of the enterprises in 
which they engage in their 
districts. As it is now, they 
write asking information 
about dealers, opportuni- 
ties, ete. The consul writes 
many letters to get the 
information the exporters 
want, and tells them what 
they must do and then 
hears nothing move from 
them. 

——— — e>e——__ 

CEMENT is used in France 
to protect iron railway 
bridges from the fumes of 
the locomotives. 
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DESTRUCTION OF THE CITY ACETYLENE GAS 
PLANT AT WABASH, IND. 

Wabash, Ind., a beautiful city of 13,000 inhabitants, 
situated on the banks of the Wabash River, is cele- 
brated especially for its progressive spirit in municipal 
lighting. It was the first city in the United States 
tu be lighted by electricity, and now it is the pioneer 
in the use-of acetylene gas. The largest acetylene in- 
Stallation in the world was here erected and the new 
gas, giving such a powerful and brilliant light, is dis- 
tributed through a system of street mains under 
the same conditions as ordinary coal gas, It may 
here be said that Indiana is well in the van in appre- 
ciating the possibilities of acetylene, and isolated 
plants are being installed in many of: the smaller cities 
and towns. Dana, Ind., is another city, the business 
portion of which is lighted by this means. 

Last fall a portion of the mains in Wabash, then 
used for conveying naphtha gas, were disconnected, 
and through these acetylene gas was distributed to a 
portion of the business houses. This practical test 
through the winter months proved satisfactory both to 
the company and the consumers as well. The gas 
gave a steady white flame, much more brilliant than 
the incandescent electric lamps, or the naphtha gas, 
even with the Welsbach burners, and proved to be en 
tirely free from odor, soot and smoke. During the trial 
period and subsequently, the plant has been so wan- 
aged that the supply to the city has not been inter 
rupted even momentarily, thus demonstrating its 
reliability and that the design of acetylene generators 
is so far advanced as to insure a steady and constant 
supply of gas. 

This spring the present 


plant was installed and 


«Scientific American. 
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the large body of water, sinks 
to the bottom, and immedi 
ately the gas is evolved. The 
gas, bubbling through 4 feet 
of water, is washed clean of 
dust and solid matter, and 
the lime in the water enters 
into ehemical union with the 
sulphur and other impurities 
which may be in the carbide. 
The residue which accumu- 
lates at the bottom in a slimy 
gray mass is drawn off by 
opening a 6-inch gate valve 
and passes into a receptacle 
The interior of the 
generator can be thoroughly 
cleansed with 
water and access may be had 
to the inside through a man- 
hole. A recent 
that with the exhaust water 
from the motor at 40° F. the 
maximum temperature in the 
generator was 84 F., thus 
demonstrating that the gas is 
delivered cool and pure. 

This plant was brought 
to public notice by an unfortunate accident in 


beneath 


by washing 


test showed 


the afternoon of August 7, which was described 
in the SCIENTIFC AMERICAN, of August 19, page 
119. The newspaper reports of this explosion were 


grossly exaggerated for little damage was done, as 


was evidenced by the fact that the city supply of 





























Cz 









































GENERATOR, PARTLY IN SECTION 


acetylene has since been used to the exclusion of other 
gas. The gas is stored in a tank of 6,000 cubie feet 
capacity and the distribution is effected in the usual 
manner. From the generator the gas is led through a 
4-inch pipe to a relief holder of 200 cubic feet capacity 
which equalized the pressure for the station meter, 
and from thence it passes into the large storage tank. 

The general arrangement of the generator and struc- 
ture is shown in the sectional view. The Williamson 
improved type C generator is designed on the *‘ wet” 
process principle, i. e., the ealeium earbide is small 
and measured quantities is dropped into a large volume 
of water. The shell of the generator is 8 feet 6 inches 
in height, 3 feet 6 inches in diameter, made of §-inech 
boiler plate, and was tested to 60 pounds pressure per 
square inch. About half of this:shell contains water 
which is maintained at a constant level by means of a 
siphon, and in the upper portion is an iron hopper 
capable of holding 1,100 pounds of earbide. A water 
motor is attached to the shell by means of a 
bracket, and this operates a screw conveyor which 
draws the carbide from the hopper and precipitates 
it into the water beneath. The water motor exhausts 
into the generator and maintains a water supp!y for 
gas generation. 

The operation of the plant is very simple and re- 
quires a minimom of attention. A large bucket con- 


taining 1,100 poands of earbide is raised to the top of 
the generato ry ehain block and the carbide 
lumped through loor at the top of the generator 

tot ppet hie door is then closed and clamped 
upon a orl isket, making a gas-tight joint. When 
the water votor is started the carbide is dropped into 


gas was not interrupted and the generator and tank 
were uninjured. A leak occurred in one of the gas- 
kets and the gas accumulated in the small brick build- 
ing until there was an explosive mixture which was 
ignited by a jet left burning in the room. This leak 
was probably started by an excessive pressure due to 





THE WABASH, IND., ACETYLENE 
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GAS PLANT BEFORE THE EXPLOSION. 


the use of finely granulated carbide. The carbide dust, 
which was being used temporarily, gives off gas in the 
presence of an excess of water with great rapidity on 
account of the isolation of its particles. From the 
above statement it is evident that the explosion was 
one of little consequence, and in no way due toany un- 
usually dangerous characteristics of the gas itself. The 
condition of the building after the explosion shows t|« 
enormous explosive power of the gas. 

A word about the expense of the gas to the consumers 
may be of interest. It is sold by meter, and the price 
per cubic foot is at the rate of one-half cent per 16-can 
dle power hour with discounts in case of large consum- 
ers and payment of bills in a specified time. This is 
cheaper than electric light, and the constantly increas- 
ing number of consumers indicates that it is a popular 
light both on account of its excellence and from the 
standpoint of expense. 

a ooo 


What One Mears in the Telephone, 

“It is very hard to realize that the voice one hears 
over the telephone is not the voice of the person who 
is talking,” said an electrician, chatting about the 
oddities of the business, to a reporter of The New 
Orleans Times-Democrat. ‘‘It seems exactly like the 
real tones, drawn out thin and small and carried from 
a long distance by some mechanical means, but it is 
not. When one speaks into the instrument, a little 
diaphragm, like a drum-head, begins to vibrate, and 
each vibration sends a wave of electricity over the wire. 
These waves set up a mimic vibration in another dia 
phragm at the opposite end, which jars the air and 
produces an imitation of the original voice. That’s 
not a very scientific explanation, but it’s accurate. 
The autograph-telegraph, which makes a fac-simile of 
handwriting, is a fair parallel. You write your mes 
sage with a pen,attached toa special electric apparatus, 
and a little ink siphon at the other end of the line 
exactly imitates every dot and curve. The result 
seems like the real thing, but.is merely a first-class 
counterfeit. It’s the same way exactly with the voice 
in the ’phone.” 


ere 
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THE executors of the late Prof. O. C. Marsh of Yale 
University, have sold his valuable collection of orchids. 
The prices brought were extremely low. It was very 
unfortunate that a collection of this size and import- 
ance could not have been left intact. 
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Selence Notes, 

The new observatory and great refractor of the 
Astro-Physical Observatory, at Potsdam, were inaugu- 
rated August 26 in the presence of the German Em 
peror. 

The highest observatory in Germany is now com- 
pleted. it is situated on the Schnee Koppe, the high- 
est summit of the Silesian Mountains, at an elevation 
of 5.216 feet. It will be managed as a Prussian State 
institute 

Prof. Dewar found by using a rhodium-platinum 
resistance thermometer and by the use of methods de- 
signed to overcome the difficulties arising from the 
presence of air in the hydrogen, that the boiling point 
was —246° C. A constant volume hydrogen thermom- 
eter working under diminished pressure gave —252 
C. The pure platinum resistance thermometer gave 
—238° C 

In France, at a sinall place near Quimper, a statue 
of a local hero was ordered of a sculptor and in due time 
the work arrived. One of the authorities of the town 
Was not acquainted with bronze sculpture and was 
greatly disappointed when he saw the dull color of it, 
which was obtained with infinite eare and labor by an 
The official ordered that the 
surface should be rubbed with ewery paper until it 


expert colorer of bronze. 


acquired the appearance whieh was considered neces 
sary. It is not likely that the official will ever become 
a Minister of Fine Arts in France. 

For several years attempts have been made at Omaha 
and Los Angeles to hateh the eggs of the ostrich arti- 
ficially, but so far we believe their attempts have been 
unsuccesstul, the difficulty being the application of 
moisture Now, bowever, an ostrich farm in Florida 
ean boast of the first incubator-hatched ostrich in the 
United States. The incubation required forty-one 
days of careful watching, the thermometer was kept 
at 110° and the moisture was applied at intervals. A 
London concern manufactures many incubators for 
use in Cape Colony. The ineubators are large enough 
to hatch seventeen eggs at one time 

Probably the largest poster ever used in the world 
was brought out by the committee in charge of the ad- 
vertising of the Street Carnival at Battle Creek. The 
poster was neatly pasted on the pavement between 
According 
to The Inland Printer this huge poster was printed in 


the ear tracks of the main thoroughfare. 


a roll of paper containing 2,264,000 square inches, each 
one 35 inches wide and over a mile in length. The 


printed matter was repeated every 24 inches. The 


poster was obtainable by diverting the printed web 
from its regular course to the folder end of the print- 
ing press and attaching it to a rewinding device, 


A lady of Cincinnati was poisoned by the ink which 
is used on typewriter ribbous. Her fingers were 
stained by the blue ink used on the typewriter ril 
bon, and in trying to break a small blister on her lip 
she placed the stained finger on it, and verv soon she 
felt a slight pain in ber face This was followed in a 
short time by a slight swelling. The pain then be 
came almost unendurable aod her lip began to swell 
badiv and tarn black. Everything that medical skill 

uuld do was done, but she got rapidly worse and died 
in great agony. The poisoned lip had swollen to 


givantic proportions and nothing eould reduce it. 


It is not often that specimens in museums are de 
stroved by reason of being eaten, but it seems that in 
one of the Southern States a negro claveater who was 
employed as a scrubwoman devoured some of the fiu 
est specimens of Kaolin on exhibition at the State Geo- 
logical Museum The State geologist found that five 
blocks of clay which were very hichly valued on ae 
count of their purity were missing, and upon exathining 
some of the other specimens he found on them the 


lupression of teeth Detectives were set to work on 


the case and the negress employed to serub the marble 
floors was accused of taking the specimens. The 
woman appears to bave a mania for eating clay and 


she had been indulging her strange appetite for some 
time 

In a recent article in The Journal of the American 
Chemical Society, Mr. ©. G. Hopkins, deseribes a 


f recently generated hydrogen 


method by which a jet o 
ean be ignited with absolute safety and without loss 
of time. As soon as the action begins collect the escap 
ing was in atest tube and wh the latter is thought 
to be full of pure gas, remove it 2 or 3 feet from 
the wenerator and ignite the hydrogen in it: then im 
inediately attempt to light the jet of hydrogen with a 


If the 


gas is explosive, it will explode in the test-tube and 


hydrogen flame contained ji the test tabe. 


leave no flame. If, on the other hand, a flame remains 
in the test-tube with which the jet ean be ignited, it is 
certain that the gas in the generator is no longer ex 
plosive. By adopting the precaution therefore, of 
never lighting the hydrogen jet except with the 
hydrogen flame obtained as described above. absolute 
safety can be insured Attempts may be made to 
ignite the jet by this method as often as thought prop 
er, and if the hydrogen is properly generated, the gas 


will be ignited in less than a minute. 


Scientific American. 


Engineering Notes. 

The average daily advance of the Simplon Tunnel is 
about 30 feet, but the contractors will have to average 
42 to 46 feet per day in order to meet their engage- 

About 2,600 men are at work with twelve 
The calculated length between the two heads 


ments. 
drills. 
of the tunnel is 1244 miles. 


A Western railroad company has adopted the method 
of waking up its passenger trains with the sleepers 
next to the engine; the coaches come next and the 
baggage cars last. This reverses the usual practice. 
It is claimed that this arrangement makes the sleepers 
ride steadier, and there is also less dust. 


The use of steel tics for experimental purposes on 
the New York Central Rairoad has not given satisfac- 
tory results, says The Engineer. They are durable, 
but hard to line; the ballast shakes away from them 
and they give a rattling sound from the stone ballast 
and from the bolts, and this sound is disagreeable to 
passengers. Some have proved to be so unsatisfactory 
that they are now being removed and are being re- 
placed by oak ties. 


According to Commercial Intelligence, an American 
furniture manufacturing company is now shipping 
from its factories American furniture in the rough. 
Being in parts and tightly packed, it occupies little 
space and consequently the freight is low. I[t is put 
together in London and Glasgow workshops, and the 
salesmen place the furniture in the hands of dealers in 
England and Seotiand. [It is an excellent example of 
the enterprise with which our merchants are pushing 
our export trade. 


The city of New Bedford, Mass., some twenty-five 
years ago, adopted and laid down a considerable quan- 
tity of iron pipe having a cement lining. The last of 
this pipe has just been removed, and it was found to 
be still capable of doing its duty, although the iron 
was considerably corroded at places. Some spots were 
eorroded entirely through, although the cement held 
its shape. This is an excellent showing and proved 
the wisdom of the original commissioners who placed 
underground so large a quantity of this pipe. At the 
time it was laid, gas iron pipe was very expensive 
while cement-lined wrought iron pipe was compara- 
tively cheap. 


As we noted some time since, the Saxon State Rail- 
way ordered twenty locomotives from the Baldwin 
Locomotive Works. The order has caused such indig- 
nation in Germany that a semi-official note has been 
issued by the authorities, saying it would be impossi- 
ble as a regular thing to order locomotives from a for- 
eign firm, as the German engines are of a special type 
not used elsewhere aud for the building of which Ger- 
man workshops have been specially fitted up, but the 
Saxon State Railway is an exception, light engines 
being used on this system. The order, coming as it 
does from Germany, must have been most gratifying 
to the Philadelphia firm and aggravating in the same 
degree to German builders, who could not compete in 
price or in time of delivery 


The Dismal Swawp Canal, which was originally sur- 
veyed by George Washington, was formaly opened for 
For more than a hundred 
years the waterway was abandoned. A procession of 
vessels passed through, the United States torpedo boat 


navigation on October 14 


* Talbot” bringing up the rear. The canal cost nearly 
$1,000,000, and we have already illustrated its construc- 
tion. It allows small vessels to go south throngh the 
inland route, avoiding the dangers which always exist 
in rounding Cape Hatteras. This route avoids the 
noted Diamond Shoals. The canal extends from Deep 
Creek near Norfolk to Pasquotank River, North Caro- 
lina, and is 22 miles long, 10 feet deep, and 80 feet 
wide. There are two locks, one at each end. The 
government will send ail its light draught vesseis 
through the canal. 


Our naval exhibit at Paris will undoubtedly prove 
most interesting, and the models of the vessels which 
destroyed the Spanish fleets at Manila and Santiago 
will probably be as popular as any exhibit in the 
Models have not been made of all 
the ships, but of types of war vessels. They are now 
on exhibition in Washington in the State, War and 


whole exposition. 


Navy Building. The models were constructed at the 
Washington Navy Yard, and are exact reproductions 
A model of the 
**Maine” will probably be the most interesting to the 
The model was built prior to the 
destruction of the battleship in Havana harbor. A 
working model of a dry dock will also be shown. It is 
an exact reproduction of the timber dry docks which 
are to be built at the Portsmouth, Philadelphia and 
Mare Island yards. According to The Marine Review. 
a model of the * Illinois” elass will be exhibited in the 
dry dock. It can be docked and undocked just as the 
actual ship would be. Facilities are to be provided 
showing how the ship can be floated, and a complete 
system of piping and valves is provided so that the 
doek ean be filled or drained. A model of a traveling 
crane is also provided. 


of the vessels, to the smallest detail. 


average Visitor. 
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Automobile News. 

The number of automobile delivery wagons which 
are seen every day in New York is constantly on the 
increase. Drygoods firms are among the considerable 
users of these vehicles. 

On September 20, the second race organized under the 
patronage of the Committee of the Berlin Exhibition 
was successfully run from Berlin to Leipsic, a distance 
of 115 miles. The average speed of the winning car- 
riage was about 22 miles an hour. 

A Belgian royal decree bas approved the resolution 
of the provincial council of Brabant fixing an annual 
tax after January 1, 1900, on all automobiles. The tax 
will be $3°86 for an automobile weighing less than 880 
pounds and vehicles which weigh more will pay $9°65 
per annum. 


It has been decided to make a trial of the collection 
of letters in Paris by motor wagons. The trial will 
last one month and if the experiment proves success- 
ful it will probably be generally adopted throughout 
Paris, and undoubtedly the hour of collection can be 
much delayed owing to the speed with which it can be 
effected. 


It is said that the Committee of the Fairmount Park 
Commission which was appointed to examine into a 
report upon the advisability of admitting antomo 
biles to the park drives will recommend that certain 
of these drives be open to the automobiles as an ex- 
periment, other drives to be opened if the results are 
found to be satisfactory. 


The Italian army is now studying the advisability 
of introducing the automobile. It is considered that 
it could be used both for transporting ammunition 
from the rear to the firing line and for carrying the 
wounded to the nearest hospital. With comparatively 
free roads a higher velocity can be maintained witha 
motor earriage than with a horse. The roads in Italy 
are so perfect that experiments in this line should be 
very interesting. 


A new factory for the manufacture of automobiles 
will be started at Buffalo, the New York Central Rail- 
road being about to establish a system of automobiles 
for that city, and it is their desire to get the system 
into operation before the Pan-American Exposition. 
They realize the value of the horseless carriage as an 
advertisement in connection with the rates which the 
company will offer for the fair of 1901. C. E. Woods, 
General Manager of the Woods Motor Vehicle Com- 
pany, of Chieago, is arranging the matter. It is thought 
that the automobiles will compete with the street 
ears. 

Fifty years ago asteam carriage might have been 
seen on the streets of New York. It was the invention 
of Robert Dudgeon who is well known by reason of 
his many inventions. He used this carriage to go from 
his business to his residence in Harlem. Two bushels 
of coal were used on every trip, so it will be seen it was 
not a particularly economical means of conveyance. 
The water tanks earried 60 gallons. Finally after 
being used for about ten years the city authorities 
forbade its use on the streets of the city and it was 
taken on Long Island where it ran for some time on 
country roads. 


All the horses in the royal stable of Her Majesty 
Queen Victoria have been drilled in the presence of 
an automobile. The horses in the three stableyards 
at Windsor Castle were first led and then driven 
around the stationary car, then the car was propelled 
around the horses and finally the horseless carriage 
was moved between the horses as they stood near each 
other. The horses behaved very weil as they had al- 
ready beén schooled to such noises as the playing of 
bands, the sound of cannon, railway trains and the 
cheering of crowds. Strange to say the best bred 
horses cared the least about the automobiles and ac- 
cording to The New York Suna pure bred Arab stallion 
showed the least concern of all. Few lives are watched 
with such care as the Queen's and those of the mem- 
bers of the royal family, hence the trouble which has 
been taken to protect Her Majesty from any danger 
while driving, through the meeting of automobiles. 


The Automobile Club of America had a formal 
meeting on Monday, October 16, and a constitution 
and by-laws were adopted and permanent officers 
were announced. The Club promises to be a large 
and influential body and it was suggested at a meet- 
ing held in June when temporary officers and an 
executive committee were appointed. It is probable 
that the choice of a permanent club house will soon 
be made and that arrangements will soon be perfected 
for the storage of vehicles, depots for charging and re- 
pair shops with skilled help. The club will appoint 
legislative committees who will use their efforts to pre- 
vent the passage of unjust laws and to attempt to get 
laws passed in the interest of automobilists. The 
Automobile Club of Great Britain now has 500 mem- 
bers, and the Association has procured the passage of 
considerable necessary legislation. The President of 
the Automobile Club of America is General Avery D. 
Andrews, Secretary, Homer W. Hedge. 
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A ‘GIANT CACTUS. 
Cactus is a genus of plants, the type of the natural 
order cactacee and comprises numerous species, all of 
which are native to America. The name was origi 
pally given by Theophrastus to a spiny plant found in 
Sicily. The stems of the cactus are usually leafless 
and fleshy, globular or columnar, and are armed with 
spines and bristles. The structure of many of the 
species is singular and groteque in the extreme, and 
the roughness of the stalks and the beauty of the 
flowers nake them one of the most interesting botanical 
curiosities of our continent. They are found chiefly 
in the hot stony places of tropical America, and their 
tough and almost impenetrable skin encloses abund- 
ant juice which enables them to support a sluggish, 
vital action without inconvenience even in a parched 
soil. Some of the varieties of cactus are only a few 
inches high, while others attain a height of forty feet. 
It is a curious fact that the cactus flourishes even at 
the foot of Mt. Etna in Sicily. The 
most splendid example of the cac 
tus family is the giant cactus of 
which we show a fine example. Our e- 
photograph, was taken by Mr. A. F. 
Messinger, the well-known view 
photographer of Phoenix, Arizona. 
The cactus is still standing although 
it is slowly rotting and will soon 
fall. Mr. Messinger found it at a : 
point about 8 miles south of Phoe- ‘ 
nix, near the Pima Reservation. It . 
is about 40 feet high and is of the - 
form shown in the engraving. What 
the date palm is to the African des Bs 
erts, the giant cactus is to our own 
arid lands. From it the Mexicans 
extract the drink called ** meseal,” 
and the Indians also obtain a bev- 
erage from it. On its fruit the 
Papago Indians live for weeks ata 
time. Woodpeckers dig their nests 
in the trunks and branches, and 
even doves feed on the fruit. When 
the cactus of this kind dies its use- 
fulness is not destroyed for the 
tough ribs beneath the outer skin 


Wa ney 





are used by the Papago Indians for 
the foundation for their mud roofs, 
and also use it in building chicken 
coops, and even as a covering fot 
their graves. This is not the spe- 
cies of cactus from which travelers 
are supposed to obtain a supply of 
water, but it is the small eactus 
which contains a plentiful supply 
of sap. 
—? ™ 

Tapestry Weaving in America, 

There is a transplanted industry 
in the village of Williamsbridge on 
the Bronx, nowa part of New York, 
for here a little colony of French 
tapestry weavers have been work- 
ing on hand looms for the last seven 
yeurs. It is believed that it is the 
only colony of its kind in Ameriea. 
There are now twenty-two looms 
and sixty workmen and work women 
who are engaged in waking beauti- 
ful tapestries for curtains, por- 
titres, borders, chair coverings, etc. 
Williamsbridge was selected in order 
that the workmen would feel at 
home. The ateliers are on the 
Bronx River, and in the waters of 
this stream was discovered the same 
properties that made the waters of S 2 Ee, 
invaluable to the a. *. 
This was owing to 


La Biévre so 
Gobelin dyers. 
the dissolved vegetable substances CEEREeS, SR 
which the waters then contained, as 
does the Bronx River now. Fora 
long time, however, the Gobelin works have ceased to 
employ the Biévre water which gradually became too 
impure and they have tried to supply by chemicals 
the qualities which this water once possessed. 

The looms before which the workmen set are of 
different size according to the piece being wrought. 
On some are made portiéres which measure 24 feet in 
length, and other wall panels 30 or 40 feet long ; others 
are built for small pieces like the back and seats of 
chairs. According to The Evening Post, from which 
we glean our particulars, the skeleton threads over 
which the design is worked are either of linen or of 
wool. The fabric is worked on a chain of threads 
which are drawn either vertically or horizontally and 
around which are woven the colored threads of silk or 
I The colored cartoon is laid 

fretwork of the threads. The laying in of 
ed threads is done entirely by hand and the 
follows line by line the painting beneath. The 
right side of the fabric is placed toward the painting 
underneath, the reverse side being always uppermost. 


i, making one body. 


‘ : 
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Scientific American. 


The vertical threads of the warp are divided by the 
fingers which keep one-half of them in advance of the 
rest, but those behind can be brought forward when- 
ever required by means of sinall cords, one of which is 
attached to each warp thread. The left hand is intro 

duced between the two sets of threads, taking up as 
many as need be, and through these the “flute” con 

tainiug the thread is passed from left to right. The 
thread when stretched is plied with a round flute and 
is then pressed back iu the contrary direction through 
the space opened. By ingeniously combining the 
woofs the colors are made to blend perfectly and the 
effects produced are like those of paintings. 

Where the color breaks off suddenly and a new one 
is introduced right at its side, a slit is left in the warp 
one side of which is the edge of the finished section 
and the other the prospective edge in course of con 
struction. A large piece is as full of these slits as there 
are colors introduced in the design. After the piece 





by A. F. Messinger. 


A GIANT CACTUS NEAR PHOENIX, ARIZONA. 


has been taken off the loom it is sent to the sewing 
room below. The pieces are stretched on frames made 
to fit them, and each slit is stitehed up and down as 
carpets are sewn with colors and shades matching each 
particular section, aud afterward a stitch similar to the 
oue taken by the weaver is wade along the line until 
all trace of joining is concealed. This naturally re- 
The same needlewomen repair the 
made at the 


quires great skill. 
priceless antiques which have been 
Gobelins in Paris. 


> 2 
Birds Nesting on the Sea-Shore. 


Many persons are under the impression that shore 
nesting birds make no nest, but lay their eggs indis- 
criminately among the shingle. This Mr. Patten, in 
the September number of The Irish Naturalist, shows 
to be a complete misconception so far as the Little 
Tern is concerned. As a matter of fact, the bird ex- 
cavates aconical pit in the sand about two inches deep. 
Immediately round the ‘‘crater” a narrow zone of 
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sand is cleared from shingle ; and when completed and 
containing its full clutch of two or three eggs, the 
deepest part of the nest is filled with broken shells 
into which the eggs are wedged. with their points 
downward. As the eggs are disproportionately large 
in relation to the bird, it is wanifest that the position 
in which they are placed renders them most easily 
covered by the brooding hen, It has been assumed 
that the “ crater” is excavated by the hen-bird * breast 
ing” the sand in the manner that sparrows dust them- 
selves by the roadside, but the author is of opinion 
that the work is done with the beak. 
= 26ou ees 
The International Commercial Congress, 
The International Commercial Congress opened at 
the Philadelphia National Export Exposition on Octo- 
ber 13. Representatives of trade and commerce from 
all quarters of the world to the number of nearly four 
hundred assembled in the great 
Exposition building. Countries like 
| Great Britain and Germany sent 
their best qualified men and Japan 
was represented by a score of duly 
qualified envoys. Many of the dele- 
gates were appointed directly by 
their home governments, and some 
of the countries showed their sym 
pathy with the objects of the Con- 
gress by the presence of their di 
plomatie representatives. The cere- 
monies incident to the formal in 
auguration were simple, but impres 
sive. They consisted of a welcome 
from the National government by 
the first Secretary of State, Dr. 
David Hill, one on behalf of the 
city by Mayor Ashbridge and other 
addresses were made by the Hon. 
George F. Edmunds, the Director 
General of the Exposition, and Dr. 
W. P. Wilson. The addresses were 
interspersed by music by the band 
of the United States Marine Corps 
detailed for this duty by the Gov- 
ernment. A reception by the May 
or to the delegates and visitors to 
the City Hall coneluded the cere- 
monies of the day. On the sue- 





eeeding day the business sessions 
began in the Convention Hall on 
the second floor of the northern 
pavilion of the Exposition build 
ing. The Ex Speaker of the House 
of Representatives, Hon. Thomas B. 
Reed, was made Chairman. Many 
addresses were made which proved 
to be most interesting. The value 
of the Congress to our commerce 
will undoubtedly be very great. 
_ eee - 
The Current Supplement, 

The current SUPPLEMENT, No. 
1243, has a number of valuable lec 
“The War in 
the Transvaal” gives a map of the 
territory and some 
views of President Kruger and his 
“The History of Hvy- 
bridization” is by Dr. Maxwell 
Masters. Dr. R. H. Thurston's 
** Evolution of Teehniea! Education 


tures and papers. 
Interesting 


country 


on Economies, Politics and State- 
eraft” is continued in this number. 
‘*The Comstock Lode” is an article 
by L. P. Gratacap. 
of Fluids by Moving Bodies,” by 
M. F. Mithoff, is an interesting and 


important study and the second 


** Displacement 


installment is published in this 
Dr. Horace T. Brown's ** Fix 


iS conh- 


issue. 

ation of Carbon by Plants 
tinued. as is also Sir Michael Foster’s ** The Progress 
of Science aud Its Results.’ 
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INVENTIONS, 


Phe 


pon 


is adapted to be engaged by the 

snd is geared with the elevator. As soon as the 
off in the 
elevator and motor 
not affect the 


to a standetil 


ie shut solenoid, the 
ao that the momentum of the 
wiil elevator, 


not reduced beyond the true load 
MACHINE 


ARCHIBALD 


GRANULATING 
unoke, Va. This 


FOR TOBACCO 


Picken, Re machine 


ier to which blades or cutters are secured, having 


ig edges stepped 


the preceding \ transverse cutter 


he head 
scut wi 
whole cut is 


as In other machines in which the 





spring-pressed member 
current 
clutch discounects the 
motor | 
rhe elevator will thas come 


The load in the scoop is, consequently, 


has 
procating cutter-head comprising a frame or car- 
their 
Each step projects in advance of 
is likewise secured 
By the stepped construction, the tobacco 
h three successive cats, and is not disarranged | 
made at 


the uppermost section of the body and is provided with 
a smoke-outlet pipe, Sliding doors command draft-ori- 
fices m the several sections of the body, and draft- 
conductors in communication with the orifices are 
situated within the body and extend downwardly from 
the openings to cause the draft to pass down into 
the body of the burner and toward the base of the stamp. 


vention to provide an apparatus whereby the curd may 
be rapidly cooled and all poisonous gases removed. The 
apparatus in question is an aerator comprising a rotating 
cylinder with a hopper at one end for the passage of the 
material. A tubular shaft at one end of the cylinder is 
extended through the hopper and connected by a spider 
Fingers on the shaft press the mate- 


with the cylinder 
rial through openings in the bettom of the hopper. A — 
fan-shaft carrying a fan provides the necessary blast for 


the cooly of the curd and removal of impurities. Designs, 





Exit Monpen. Rawlins, Wyo. The | FOOTSTOOL. Frank L. Unperwoop, Vermont, 
VLI 0 cy s 2. . ‘ a" 

| I. The leading feature of the design consists of a top 
with a ridge fanked by horizontal portions. The foot- 


SACK-HOLDER 
holder 1s designed to support sacks when receiving ore, 
grain, or any other material, and is composed of a frame | 
open at one side, on which frame sack-supporting bars 
are mounted to swi.g both Interaliy and vertically. A 
hopper has swinging connection with one of the bars and 


stool is chiefly ornamental. 

PLATE OR SIMILAR ARTICLE.—Epwarp Boorte, 
East Orange, N. J. The leading features of this design 
are to be found in a series of scroll-stems in circular 








once by a single blade As the cutter-head descends, the | acts to guide the material into the sack : ; scale 
| or, fe age al sprays draped at the 
6, | transverse cotter cuts off the portions of tobacco previous-| EYEGLASS GUARD OR CLIP.—Ropert Kasvs, yan festoons y om. ane on - ; . ks tees ‘ 
t ie > “ scroll-stema, and a circular panel in which are ac oO 
* | ly slitted by the upright cutter, thos securing the granu- | Garretson’s. Richmond. New York cits The guard or | fi ‘to ont tannsinndl e@haeh 
wers, buds M ; ‘ - x 
ation desired clip comprises a bracket-arm to which a sleeve is pivoted atetee . ; 
leo that it can be laterally adjusted thereon. In the} Norte Copws of any of these patents will be farn- 
j % » ‘ee 1 en Ne q 
‘ Rallway-Appliances, sleeve a boly-plate is longitudinally adjustable. The ished by Munn & Co. for ten cents each 7 lease state 
, Utah. TI | glasses to which the attachment is applied can be ad- | the name of the patentee, title of the invention, and date 
P CAR.—James F. Dunn, Salt Lake City, Utah ye | 2M atts eed 
, justed by the wearer to move the lenses up or down in a} of this paper. 
nvention provides a constraction involving a timber.cap 


for protecting the ends of the draft-timbers in 


urs, by which meane to prevent the 
bafed and split, to which action they are 
ed The invention 


iring the use of the car 


es « peculiar arrangement of 


railway 
timbers from being 
especially 
Also in- | 


these caps with respect 





vertical laterally to or from the eyes, so the 


guards or clips can be quickly adapted to any shape of | 


plane or 


NEW BOOKS, ETC. 


nose ah . a = , -- 

= re INsEcTS: THEIR STRUCTURE AND LIFE. 

COMBINATION-TOOL. — Bentamino IBELt, Brook- \ Primer of Entomology By George 

lyn, New York city. This combination-tool is used H Carpenter London a “M Dent 
. « . . we . 


mainly for mechanical purposes and includes a two-part | 


draft-timbers and sille of the car, so that & Company. New York: The Mac- 

% ‘ edingly durable and effective structure is at- foldable rule, the members of which are recessed to re- millan Company. 1899. 16mo. Pp. 
tait | ceive a jointed knife-blade; an extensible, graduated) = 494 483 illustrations. Price $1.75. 

7 FROG.—Asraw Vax Brunt. Brooklyn. New York | measure that will form a square when partially folded; a sets ts : shin eae celia 

Ordinarily when the points of frogs are broken, | weighing device having a “compressible spring to indi- This is one o x : es , = ' - pores k “ Aan 

8 shale Gaeet coanh be taenadinh Gain cot ena tates ae degrees of weight on an extension-bar ; a foldable | have — It - es — 7 a * _ oe j. ze ra- 

nee The present invention is designed to prolong METHOD OF REFINING CUPRIC-SULFATE S8S0O- | te a subject pe will be appreciated by all Rath eden 


frogs indefinitely and embodies 


the 


x life of the 


onestru which 


thon by 


features 
points of the frogs and 


LUTIONS.—Orrokxar Horrman, Argentine, Kan. By | 


, are interested in the subject. 
this new method, the crude cupric sulfate solution is re- 


roasings are rendered removable from the main portions | fined, thereby dispensing with the usual refining of the First APPENDIX. SIXTH EDITION OF 
so that new pointe may be substituted for old ones | material, Any copper matte or sulfureted copper ore, | DANA’S MINERALOGY. By Edward 
DUST-GUARD FOR CAR-WINDOWS.—Hven B. | "ch or poor in copper, after roasting furnishes a suitable | S. Dana. New York: John Wiley & 
Suutrts, Shawneetown, Il. Dust-guards for car-win- material. The method employed consists i first nen- Sons. 1899. S8vo. Pp. 75. Priee $1. 
lows are usually made detachable and are not in posi- | lizing the solution, then heating it, adding cupric | This appendix contains full descriptions of the species 
except when pat inuse, The present device is in Cem, Corea See “a oe SS eee announced as new since the publication of the “System.” 
nded to be attached to the car-window at all times so | Cipiate Ge tapartiies, The ayes — nae grt There are no fewer than 160 new names, and their place 
that a passenger may operate it whenever desired and more permanent than those usually found in the end qunceel echeme of ClansMication is chown in the list 


The guard is mounted at side of 


n window-frame 


und sash to ewing inward and outward At one side of 
the frame and adjacent to the guard a lever is falcramed 
nected by a link with the goard The device is 
onward by the engagement of the sash with the 

AXLE LUBRICATOR, WIPER, AND DUST- 
GUARD, —James 8. Patrren, Equitable Building, Balti- 
M The means for applying the lubricator com- 

se rollers beld in a frame pivoted traneversely and 

i spring so as to allow due “play” of the 

ere correspon ing with the positions of the axle- 
The means for wiping the journal and pre- 

g the waste and escape of the lubricant inclade 
side-bars or wipers arranged laterally over the rollers and 
supported by springs, and spring-supported combined 
«t-cuards and oil-baffles conforming with the required 
sition for best performance of their function. The 


the 
| experience with devices for lubricating car and 


tire apparatus is result of long observation and 


omotive axics 

PEDESTAL BRACE BOLT.—James F. Duyn, Salt 
Lake City, Utah The present invention provides ar 
effective means for bracing the pedestal, which means 

iy be readily removed in a dowpward direction with- 

t interferir with the epring-rigging of the locomo 
tive The pedestal jaws have slots formed in their 

er ends and opening downward and terminating a 


heir outer ends in recesses A bolt extends through the 


slots At each end of the bolt are means for drawing 


the 
to enter the recesses in the pedestal-jaws to prevent the 


bolt into operative position, these means also serving 


lropping of the bolt through the slots. 





Miscellaneous Inven 
PIPE-COUPLING 


ons, 
Antavre B. Henry, 

Muti, Bradford, Pa. This pipe- 
for gases and liquids has internally-threaded 
smooth section. An- 
inner ends of the threaded sections 
the threaded 
their ends reduced 


lrmotny F 
pling 
tions and an intermediate 


ma 


i eect 
iT grooves at the 


packing-rings. Pipes screw into 


| eections of the sleeve and have 

rm annular flanges for fitting into the packiny-rings. 
Shoulders abut against and press the outer side edg.s of 
The coupling prevents leakage on 
pansion and contraction of the pipe and avoids injury 


packing. rings 


the packing by the crosswise action of the fluid pass- 
through the coupling 


DRAINING ATTACHMENT FOR VESSELS.-— Lv- 





A. Dosis, Huron, 8. D. The attachment is de- 

. id the cover on a kettle #0 as to permit the 
vhich the food has been cooked to be drained 

t! he attachment comprises clamping members for 
wing over the upper edge of a vessel, with which 


members, brace members ave connected, ter- 


» hand The « lamping and brace mem.- 


Ormeaby, | 


| ward the 


market, because they contain no free acid 


RECKONER, — CuHaRLes 


The arrangement is alpha- 
not 


given in the Introduction 


TREGONING, Manhattan, | petical, rendering an index unnecessary. It is nec- 


New York city By means of this device, various | essary to praise the splendid “System™ of the two 
amounts may be added or subtracted and the sum total | panas, and it is the most authoritative work on the enb- 
or difference obtained. The device is so constructed | ject in the English language and possibly in any other 
that any one of anumber of multiplication-tables may be | janguage. 
instantly brought to view. The reckoner also contains | ., 3 — 

NORTH AMERICAN SLIME MouLDs. By 


one hundred or more addition-tables and one hundred or 


Thomas H. MeBride, A.M., Ph.D. 
New York : The Macmillan Company. 
1899. Svo. Pp. 231. i8plates. Price 
$2.25. 
This book is an admirable example of the esteem in 
| which ecientific works are now held in the United States, 


more subtracting-tables, and is particularly adapted to 
assist children in mastering the radiments of arithmetic 

ATTACHMENT FOR WATCH-LATHES. —Cuar.es 
M. Writs, Browns, Ill. The present invention pro- 
vides an attachment for watch-lathes by which varions 


elements of clocks and watches may be effectively held 
by the lathe, the attachment taking the place of the 
The attachment includes a 


| There was a time when a book of this kind would never 
|} have been accepted by any publisher, owing to the fact 
usual face-plate of the lathe. | that the so small, 


circulation would be Now, however, 


ak 7 i istant 2 * o . 
disk provided with equidistant op ning near an Per- | the demand for scientific literature has increased so that 
iphery. Between the openings are radial slots, Clamp- the admirable book before us can be placed upon the 
ing-Gingers are adapted = bo cranes pe the cine by Sav- market ata moderate price. The author has acquitted 
ing their fastening devices passed either through the | pineelf of a difficult task with great credit, and the 


opening or through the slots, whereby provision is made | publishers are to be congratulated upon the production 


| of a handsome book. 
Annie D. Smrrn, | 


for securing a piece of work or a work-holder to the disk. 


Mirena ig wae unmaaie |A CYCLOPEDIC REV IEW OF CURRENT 
~ the é wet ie tition Guten att HISTORY. Second Quarter. 1899. 
improved flour sifter and mixer, which besides being o Boston : Current History Company. 
durable construction, is arranged to permit a ready open- | . . 
ing up of the floar and a thorough and uniform incor- This publication occupies a unique field. It is really 
dealing with important cur- 


All lumps 
The present issue, for example, takes up 


The invention provides a new and 


poration of the baking-powder with the flour a short annual cyclopedia, 


sre broken up and the mixture ts gradually forced through | 
the meshes of the sieve in a finely-divided state | wireless telegraphy, the Peace Congress, the Samoan 


| seneen _ - lifficulty, the Dreyfus affair, ete. 
| NUT-LOCK.—Ricuarp H. Taomson, Osceola Mills, | “i Dees bees 
important event in the world’s history 


The lock comprises a nut having a pocket com- 
One wall of the 


rent events 


is hardly 
not to be found 


There any 


| Penn | ot icled t 
| municating with the bore of the nut. a aeaceaacaaat 


| pocket extends eccentrically to the bore. A roller is 


A Text Book or PLANT DISEASES 
| mounted in the pocket. A spring is attached to the CAUSED BY CRYPTOGAMIC PARA 
nut within the pocket and bears against the outer sites. By George Massee, F.L.S. 
side of the roller to throw the roller inwardly to- London: Duek worth & Company. 


bolt. When the roller and the spring are 
removed from the pocket, the nut can be used in the 
same manner as nuts of ordinary construction. 
MAIL-POUCH.—Tuomas H. Strokes, Lincoln, Ml. 
The mail-pouch has ita back portion extended beyond 
the front at its mouth. A plate is bent over the edges 
of the extended portion of the back and is orificed 
the staple. The rear sides of the plate 
has a card-socket at a point downward from the 
orfice and opening at the side thereof adjacent to the 


New York: The Macwillan Company. 
1899. 16mo. Pp. 457. Price $1.60. 
The aim of this book is to enable those directly oc- 
cupied in the cultivation of plants and with but a limited 
period of time available for study to determine the na- 
| ture of diseases caused by parasites of vegetable origin, 
| and to apply in the most approved manner those cura- 
tive and preventative methods 
| shown to be most successful in combating the particular 
form of disease under consideration and finally to in- 
the daily routine of work precautionary 
measures which, without being costly, frequently pre- 


to receive which experience has 


mouth. A staple is secured to the front of the pouch 
adjacent to the mouth, whereby the extended back of 


the pouch may be folded down in front of the pouch to | 


clude in 


vent a slight disease from assuming the proportions of 

an epidemic. 

MODERN AMERICAN SCHOOL BUILDINGS. 
Beingz a Treatise upon and Designs 


engage the staple, thus serving to hold the bag closed and 


aleo to retain the card in the pocket 


DEVICE FOR HOLDING BLOTTERS.—James M. 


Rix, Warner, N. H. The device can be attached to a for the Construction of School Build- 
desk and is provided with a etand. The device is so inus By Warren R. Briggs. F A.L.A 
= ed e . . ee es. oe Pee 


constructed that a blotter pliably connected therewith, New York: John Wilev & Sons 1899 


eT interlocking loops adapted to be engaged by | can be readily and conveniently carried to any portion Rvo. Pp. 411. Price $4. 
the vesse! \ locking member is extended | of the desk and automatically retarned to the device 
umping member. The device can be adjusted | when released. The blotter can be made to romain on The subject is treated with —_ ability. Schoolhouses 
uw seizes OF VeRsels the desk or table as long as required without discon of all sizes and costs are dealt with and the work gives 
WICK RAISING OR LOWERING ATTACHMENT | Heclne U from the device, and can be exposed at all precisely the information which always sought by 
ote : > satel principals and school boards. Many of the problems 
FOR BURNERS.—Rosert W. McFartanp, Paulton imes and quickly detached connected with the designing of schools are thought out, 
i The invention provides a wick raising and lowering CARPENTER'’S SQUARE Ropert H. MILLER, | gaying many costly and doubtful experiments. Special 
expecially adapted for use avon lanterns and ca Morristown, N. J. The equare has ‘two legs formed of attention is given to heating. ventilation and sanitary ar- 
of being operated from the bottom of the lantern. | separate pieces connected by a mortise and tenon. The rangements, Itix an admirable contribution to Ameri- 
The attachment comprises a wick-epindie provided with | tenon has a notch in one edge at its base. and the mor- can architectural literature. We regret to note, however, 
pinion which ie received by a section of a hanger | tise bas a groove in ite ecge in line with the notch A lo serious omission. there is no index. 
anted to awit pon the burner and provided with a | locking-bar is mounted to slide in the zroove and engage 
' ‘ ( end of a shaft ie mounted in the | the notch in the tenon A pivoted block occupies the DIscouRSES ON METHODS. By René 
ther end being loosely mounted in the base | groove beyond the locking bar, and when longitudinally | Descartes. Chicago : The Open 
fu mitery \ gear ie carried by the shaft, adapted | extended fille the remainder of the vroove The legs | Court Publishing Company. 1899, 
we the pinton of the wick-epindle to raise and can readily be separated and piaced within a compara 16mo. Pp. 87. Price 2% cents. 
r the wiek | tively amall box or chest Descartes’ classical work has been translated in French 
CHERSE-CURD ARRATOR.—Cuarres J. Moone STUMP-BURNER Jouann A. O. Brepemevenr, | and collated with the Latin by John Veitch, LL.D.. and 
Deer Creek, Minar In warm weather it i# a matter of | Seattle, Wash. The stump-burner is made in sections | isan admirable edition for those who wish to know 
svlerable difficulty te cool cheese-card to the proner | superimposed the one on the other. to form a tapering | something concerning a work by a great philosopher and 


perature for pressing It wm the parpore of thie in 


body serving to inclose the stamp 


4 hood is mounted on ' mathematician, 


4) 
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(7738) A. M. D. asks: 1. In the electro 
lysis of water aboat what per cent of the energy of the 
current is lost in producing heat in the solution? A. 
The heat developed in any circuit by the passage of an 
electric current through that circuit is expressed by 
Joule’s law 


Heat=('24 C* Rt. 
in which C is the number of amperes, R is the namber 
of ohme, and / is the time in seconds. The heat is found 
This equation is derived from the fact proved 
flowing through a con- 
ohm will develop in 


in calories. 
by experiment that one amvere 
ductor having a resistance of one 
that conductor 0°24 calories for each second it flows, It 
makes no difference whether the current is decomposing 
water or doing any ether work. The heat prodaced is 
the same. ‘This is the lost energy of an electric current. 
2 How does the heat developed by burning the oxygen 
compare with the 
The doctrine of the conserva. 


and hydrogen combined, original 
energy of the current? A 
tion of energy requires that the heat produced by recom 
bining the oxygen and hydrogen into water shall exactly 
equal the energy in any otber form which may be re- 
quired to decompose the same quantity of water into its 
hydrogen again. This heat has 
* the first query 


constitoent oxygen gnd 
noe connection with the heat o 

(7739) W. P. asks: IT havea 4-ohm tele- 
What number of wire (by A. W. G.) 
for 20 ohms ? 
20 ohme, 


graph instrament 
and how mach must be used to wind it 
To change your 4 ohm sounder to make it have 
yen can unwind the wire on it at present and get 4 times 
as much of the same size to be put on together with that 
If you know the num- 
ber of the wire now on the sounder you can find from a 
Wire table the length needed to make 16 ohms. This is 
the quantity you need to add to the sounder. 


(7740) A. B. T. asks 


in the nibs of a steel pen. A 


which was on the sounder before. 


how the slit is cut 
The slit in steel pens is cut 
in a shear press witb very sharp cutters 


(7741) A. B. 8S. asks: 1. Will small 
hand-power dynamo, in “ Experimental 
furnish power enongh for spark, to ignite gas 
in gas engine ? A. The hand-power dynamo will give a 
spark which will ignite gas. It will 
purpose if driven at a high speed, 
vertized a dynamo especial! 
What is a 
produced 


as described 
Science,” 


probably serve your 
We have recently ad- 
designed for this work. 2 
jump spark? A. A jump spark is a spark 
by the breaking of an electric circuit, and 
which jamps between two metallic points. 3. Is it nec- 
essary to have iron jar for caustic potash cell as de- 
ecribed in “Experimental Science“? A. ‘The iron jar is 
ove of the electrodes in the potash cell. If you use a 
glass cell you will require an iron plate in the liquid as an 
electrode. Since an old iron pot will answer every pur- 
pose it is the cheapest method of putting up the battery. 

(7742) 8. C. asks: How is electricity 
transmitted through the air as is thus done by the wireless 
telegraphy ? A. The waves produced by an impulse of 
electricity through a wire, fly off from the wire in all di- 


of the gramophone made? 








|} Cahper gage, G. M. 





| Corn husker. T. P. Walter 





rections, [If the wires are properly arranged the waves 
may be perceived by a properly constructed apparatus at 
a long distance from their source, 2. How is the record 
A. The record of the gramo- 
phone is at first traced upon zinc, and afterwards etched 


WMovertisements. 


ORDINARY RATES, 


ipatde Page, each insert 
Back Page, each insertion, 





Dredge, L. 
Dredging machinery, 
Dredging machinery 
Drier. M 
Drying kiln, F 
Drying kiln, G. W 
rtion. - 75 cents a line | Dye 
- $1.00 a line | 


W. Bates.. , 
W. Bates 
Kix & Donaho« 
A. Sutherland 

). Commer 

y. Sharer.. 
Kirchhoff 


& ilavussmann., 
eS 1608, 05,100 


black sulfur 





‘ » £ . Thi ‘ e F > 
into the zine This is tranef rred to hard rubber ear Por sume classes of aeene nts, Special and | Kducational apphance, A. Perry tik, 182 
disks such as are used for the instrument. From the | Migher rates are required. Keg case, knockdown, F. EB. Renick thio, 186 
i — Klastic or resilhhent whee! for vehicles, T. Lee CES 
zinc disks a large number of impressions may be taken, Phe ozs are e harges nr oe pas pe Fe ewht | Kiectric heater, K. KE. Gold 685.13 I to GS, 1% 
; . words per line. This notice shows the width of the ine, ~ctric meter. K. e AS. 180 
4. Of what are the diaphragms of talking machines | ana is oon in agate type. HWngravings may bead adver. we rt nee. Thom on <n a 635.1 
. b ’ Klee c oto ‘ driving noto carriages, 
made? The diaphragms of talking machines are | tisements at the same rate per agate itne, by measure- | winches, etc., H. W. Headland OM 
. , ment, as the letter press Advertisements must be | piectric motor frame. BE. C. Morgal GB 
made of thin glass, celluloid or iron, received at Publication Office as early as Thursday  Kjectric motors, regulating. M y A. Kubierseh ; 
H. W.C. P I morning to appear io the fullowing week's issue. ky : jer lganderny : 635.1 
1g: , ; . ; ) 
(7743) H. writes: have a small P = " — Electrically iiuminated devices, mechanism for, 
range boiler, galvanized iron, which | use for oxygen tank J. 8. Richardson et al . GR 
: . er Blecirician s tool, Baggett 4 St 
for lantern use. Now the tank is badly corroded inside 00 or METAL WORKERS Elevator. See Hay elevator, 
Elevator safety appliance, 8. B. Trap.. 654 Wi 








and I wish to know what kind of paint or varnish would be 
suitable to use that the gas or any dampness carried over 
from wash bottle, would not affect. A. If your oxygen 
tank is badly corroded, you should not use it, since it is 
in danger of bursting under pressure. Asphalt varnish 
to coat the inside of such a 


SEND FOR CATALOG UES— 
A—Wood-working Machinery. 
is the best substance to use B—Lathes, etc. 
tank as a preventative of rust but we do not think it 
would be safe to use paint or varnish of any kind on the 
inner surface of the tank. The better way is to dry 
before it enters the tank, since oxygen In | 





AMERICAN PATENTS. — AN 


the oxygen 


passed through calcium chloride after 
tank dry 


the gas were 
leaves the wash bottle it would enter the 


Contained in SCIENTIFIC 
mt z — NT, No. 1002. Price 10 cents. 
this office and frow all newsdealers. 








20)’ i a-o. melons 
LaTHE 


SEBASTIAN LATHE CO 


TO INVENTORS 


An experience of fifty years. and the preparation 
ot more than one hundred thousand applications 
for patents at homeand abroad. enable us to understand 
the laws and practice on both continents, and to posseas 
unequaled fachties for procuring patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents. either at 
home or abroad, are invited to write to this office for 
in accordance with the times and 
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surface, and saves Belts, 


prices, which are low, 
our extensive facilities for conducting the business, Wear of Machinery Bearings. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, adapted to Canvas and Rubber Belts 


»x of 12 Bars, $8.00, sent on Trial. 


631 Broadway, New York. 








. : : Che White § Bagley Go., | 


Worcester, Mass., U. $. A. 


- Presses for 
Sub-Press Work. 


Sub-Presses and 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


OCTOBER 17, 1899, 
AND BACH BEARING THAT DATE. 


Five sizes. 


Tools to order. 
t?™ Send for Circulars. 


BLAKE & JOHNSON, 
0. Box 7, 


WATERBURY, CONN. 


[See note at end of list about comes of these patents. | 





Alarm. See Boiler alarm. 
Amalgamating apparatus, H. 8S. Cope. 
Amalgamation of gold or other ores, apparatus 
tor the, A. Bargizh. 
Ammunition, carrier for small arms fixed, T. C. 
Orndortft.. 
Antiseptic device for sound transmitter mouth 
meces, G. W. Van Alstine 
Ax or similar tool, J. W. Regon 
Axie and axle box, Welis & Morrill, 
Axle box, car, W. 8. G. Baker. 
Backstay turning device _" KR. C. 
Bag tying device, H. T. Knight. cow 
Bali making mac 1a KR. H. White... 
Barrel, J. F. Vogt 
Bearing, ball, G. Millen 
Belts. device for putting on, ‘R. Schofield 
Benzin ms homologues, ——— Cc. - B Jacobs... 
STG, We Mo ME ns 00 ce pccccconcese cocenesvoeseess 
Bicycle, 8. G. Goss.. 
Bicycle driving gear, F. 
Bicycle gearing, G. A. Sti 
Bicycie grip. B. F. Tay 1 
Bicycle pump, D. B. Smith 
Bicycle saddle, F. B. mag . 
Bicycle, spring frame. » a Spencer. ss easaasiidaniiate 
Billiard and , Ban ‘convertible, A. J. Fox.. 
Biast furnace, M. M. Suppes 
Bleaching, H. Hadfield 





635,236 


635,119 
- | Has no pumps, no valves. 


piping require 


685,145 
n operation. 


W. F. & JNO. BARNES CO. 
1999 Ruby St., 


Schemmel. 








~ Harding. 











’ isa’ tu ie 


Boiler. See Tubular marine boiler. 

boiler. 
Bowler ore. Suneenatin, BD Bi, BR nncvccccses & 
Bolt, J. Bak saa sensed. Oe 
Book manifolding sales, J. F Laning.. ee 
Book, pass, T. P. Martin, Jr. ses neeseeeeses 
Boot or - top supporter. G. C. Beimis.......... 





Boulder depressor, J. L. Towner 
Box. See Axle box. Feed box. 
Tooth powder box. 


Journal box. 






Brake. See Wagon brake. 
Breathing tube, C. Carroll 635,232 
Brick in burning, device for recording shrinkage 

in, A. J. Pohl. 635.023 
Broom holder or rack, R. L. Edwards. 654,883 
Brush head case or cover, tooth, H. G. McClos 

key M06 
Buckle, wire, J. C. Hyde. 635,167 
Rundle discharging mechanism, J. F. Steward. “ 


Burial casket lowering device, M. J. Cameron 634,876 
Burner. See Gas burner 
Button and necktie polter. collar, H. 


Van Valkenburg 








634,961 
634, OFis 


Willis. 
— Our Great Admiral writes: 


“Certainly the most entertaining 
interesting ot instruments. 


Calipers, J. H. Smith. 

Calipers, inside. EK. N. Bowker oa 

Camera, photographic, T. R. Dallmeyer 

Camera shutter, W. H. Witham ‘ 

Can opener, L. C. Witkowski 

Car body bolster, M. 8. Shotwell. 

Car coupling. C. D. Whiting. 

Car door, freight, P. G. Minier 

Car. dumping, R. kK. Broyies 

Carbureting apparatus, means for regulating 
level of liquid in, A Jan Vriesland. 5,2 

Carpet tastener, J. F. Van Wickel, _ 

Carrying apparatus, goods, M. E ey 

Cartridge shells, machine for making paper, H. 
J. Hard 

Case. See Egg ¢ 
case. Show 

Cash carrier. K. Silverburg ‘ as 

Casting aluminum alloys, W. A. McAdams, 

OM, 65.058, | 

Casting chilled rolls, method of and mould for, 

K. EK 


velous as this wonderful discovery. 





ca’s Cup Defender, writes: 


ducing machine extant. ‘ A 
failing source of pleasure. 





Pocket case. Refrigerator 








to SUBSCRIBERS to 


635,255 





Chair. See “king chair. 

Chopper. See Cotton chopper 

Chopping knife, W. 8. Jenks 

Chuck, automatic, O. F. Garvey 

Churn, B. Dailin , 

Cigarette machine, pocket, M. Keen ‘ will ship to any subscriber to the SCIENTIFIC 

Cleaner. See Grain cleaner. Tube cleaner. lour new $18 & 

Clevis, whiffletree, W. H. Wells... 

Clatch, friction, L. Sehmidt. 

Coals, ores, etec., centrifugal 
Maurice.. 

Cock, safety gas, H. H. Fassett. 

Coffee pot. F. Acker 

Coin holder and carrier, Henry & Herrmann. 

Column, hand rail, F. R, Brown 

Candiment holder. H. M. Cassidy. 

Connection. adjustable, Me H. Huebel.. 

Conveyer. portable, W. L. MeCabe. 

Copy holder, E Waldrip, 


selection, with the privilege of 
washing for, 


returned and your money refunded 





ENTIFIC AMEE 
Gram-o-phone will, 


Installment Basis. 


$4.00 cash, $3.00 a month for five months: 
wanted, 30 cents each. Money refunded, 
| charges, if instrument is not satisfactory and 
turned immediately. 


FOR SALE EVERYWHERE. 





Cotton chopper and harrow, combined, G. W. 
W. H. Taylor 
See Car coupling. 





Coupling. T oy ie coupling. 





Crushing and nding mill, J. dye ama 
ator, A. H. S$ , p . » 5, . : 
Current moter. W. Turner «oa | National Gram-o-phone Corpuration, 





Cuspidor, J. Scheminger 635,081 
Cutter. See Grass cutter. Vegetable cutter. Broadway and 18th Street, New York. 
Date holder. Curtis & Marriott. ~ 880 


BRANCHES: 


Dental tool guard, J. A. Gholson 











Derrick and excavator, G. W. King. 
errick foot block, J. J. 8 Se olt BOSTON, . 178 Tremont Street. 
ay yo Pita PROVIDE NCE. : 457 W eatminster Strect, 
Dish washing machine, J. D. Atkinson... 635.009 PHILADE Pana, . 18 Nerth Ninth Street. 
Display apparatus, . Atehe 1. 85,000 CHICAGO, . 161 State Street. 
Display device, D. B. Hart. 685,278 CLEVELAND, . Colental Arcade. 
-— 3 of 15, “coal, ete., apparatus for dry, — CUNCINNATL 21 and 28 Weat Fifth Street. 
Arse cere eeresereereeess eh. 
Dock construction, er I culenadesbidtnntee 635,068 SHERMAN OLAY ©0., San Francisco, Cal., 
Door check, C. T. eiiscs<dococens cabpeennaiianns 634.966 | Pacific Coast Agents. 


without steam power can save 
time and money by using our 


Foot and Hand Power Machinery 


SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falis, N.Y. 


UINTER- 
‘ | esting and valuable table showing the number of patents 
presence of water will rust iron or steel very rapidly. It | granted tor the various subjects upon which petitions 
t| have been filed from the beginning down to December 

> AMERICAN SUP- 

To be had at 





| Feed water heater, H 


SHAPERS, PLANERS DRILLS 
Ss. MAC HINE SHOP OuTFI TS TOOLS 
£ AL Uv Lia’ 


s Filter apparatus, C. H. Loew 
120 CULVERT ST. CINCINNAT | QO. 


Bar Belt Dressing 


It gives a smooth, pliable and adhesive | podder cutting machine. R. M 
Power and | y ‘ ) 
Also 





| Gas generating apparatus, acetylene, C. M. 





Water Emery 
Tool Grinder 





to supply it with 
water. Always ready for use. Sim- | 
lest in construction, host efficient | 


GB” Send for cataloque and prices 


Rockford, tI 





End gate, J.C. Butier 


End gate, wagon, H. Monroe 664,951 
Engine. See Expansion engine 
Engine vaporizer, gas, W. Hay .... 16 
Engine stopping system, steam, Purimton & Rey 

nolds j 635,080 
Envelop fastener, C. P. Schachman 65,000 
Envelop machine, J. West . 4 





Excavator, G. W. King 

Excelsior cutting machine, J. A. Manning 

Expansion engine. rotary, G. L. Van Gink €85,245 

Fasteners for gloves, etc.. die for shaping and 
attaching socket members of, W. 8. Richard. 
son 

Fastening device or clasp, C. A. Pierce 

Faucet, measuring, J. J. Kennelly 

Faucet register, measuring, J. Rombach 

Feed box. A. Calhoun 

Feed trough, W. Il. Wellsteed.. 

Feed water apparatus, J. 8. Carter 

Fellenbaum 

matic, F. M, Chappell 





Feed water regulator, aut: 
ites invoice, K. Cross 
Filter, R. $1. Martin 


35. 
cs 


Salzberger. 


Roth & Krnka 


Filter, water, ¢ 

A stage n, recoil opers ted, 

re esc ape, K. M, Christ 

rire escape and seaflold holder, C. KB. ily 

Floor foot shield, W. F. Putnam 

Fluids or gases under pressure, controiling 
anism for. C. Cummings 





Dyer 
ventations, press for preparing, M. J. Smith 
applicable to, H. B 


635,200 





Forges, means for heating 
Burin 
Fulling mill, A. 8. Hopkins 
Fumigator, I. H. MeDonald,. 
. urnace. e Blast furnace. 
Furnace for annealing, baking, 





etc., W. E. 





Saunders 635,025 
Furnace reversing valve, regenerative, H. 

Newell 634,907 
lage, See Caliper gag 

me H. W. We odhead (35,11 

me, j K.P ike. HO6.050 

s burner, ine andescent, B. Barg Ce Mare 


Kemp thd M5 ) 





as generator, acetylene, O. Boettcher 
as generator, acetylene, 8. J. Taylor 
Gas generator, acetylene, F. 8. Wood. 
Gas lighter, electric, G. O. Lentschat. 
Gas machine, acetylene, LL. E. Corwin 













Gasolene fixture, J. H. Peden 
Gate. See End gate. Waste gate 
Gate, EK. kK. Hanker 65.044 
Gear casing, M. T. Reeves et al 63524 
Gears, swinging shelf for, J. Flather,. 635,018 
Generator. See Gas generator Steam genera- 

tor 
jin saw gummer, I. C roe ader 635,068 
Glass cutting machine, C. B Manning. : 635,265 
Glass manufacturing 


apparatus, George ‘& 





treating, J. Smith 

Governing mechanism for internal combustion 
engines, G Woodworth... 

Grain cleaner, T. M. Bales... 

ain header, J. C 





O54 46 


Gra K oeser. 

Grate, R. Goll 64 Sat 

Guard rail, W. Morrisey ail sey i » 635.144 

Gun telescope attachment, Von Kretschmar & 
Vollmer 635, 102 


Hammock and elevator, J, C. Lassiter 
Handkerchief holder, F. W. Bostrom 
Hanger device for supporting boarding or plan ike 
ing on iron girders, A. prem r f 
Harness loop bushing, J Phillips 
Harrow seeding AL, disk, 
Kennedy. 
Harrow tooth fastening. 
Harvester, bean, T. T TAY 
Harvester, pea, W. G. St. John nee 
Hat rack and advertising device. locking, B. F 
Childress 635.089 
Hawser indicator, J. A. Varnum., 


t 
Rogers x 


Tunniclift 











Nothing 
the sound reproducers of to-day so mar- 


—ADMIRAL SCHLEY 


Designer of the *‘ Columbia,’’ Ameri- 


“The Gram-o-phone is the best repro- 
never 


—HERRESHOFFY MANUFACTURING (Cc 


“"*| SENT ON APPROVAL 
SCIENTIFIC AMERICAN. 


On receipt of $5.00, simply as evidence of good taith, we 
AMERICAN 
ram-o-phone, and six (6) signed, inde- 
structible S-cent records (total $21.00), your own or our 
24 bours’ examination, 
when the balance may be paid your express company, or 


t bers to Sct- 
Special Concession on Om To subssribers to fel. 


a short time, be sold on the installment plan for $19.00 
records, as 
leas expres~ 
is re- 
| Nipple holder, T. Borcher ove 
| Nut lock, WP. Fink U0 


Hay carrier, W. Louden cbbesadadenias 4g 
Hay carrier stop, W. Louden, Lem , 4 48 
Hay elevator, J. D. Swacick. 635.110 
Heater. See Electric heater. Feed water beater 

Tank beater. 
Heating system, air, H. L. Goodwin 635,042 
lieel, shoe, B. Rumerey 644,058 
Hoisting machine etc.. portable and transform 

able, W. D. Weir.. 64 oe 
Horseshoe, FE. A. Frydeniund. tha. 24 
Hub for vebicle wheels, resilient, W. BE. Car 

mont tip, 231 
Hydrocarbon oi) burning apparatus, J. 8. Hel tian 4 
Igniting devir« ft Stendebach (ik, 1 


| Incandescent bodies, manufacturing durable, A. 
Koch HM Us4 


Indicator. See Hawser indicator. Speed indica. 
tor. 
Insuffiator. FE. T. Johnson 64,982 


Insulated handle for electrical apparatua, J. J 





Walsh 15,006 
Jack. See Lifting jack 
Jar closer or opener, L. Look £55,049 
Joint. Se he joint. Telegraph wire joint 
Journal be E. D. Bronner 635,123 
Kiln. See “Bevinn kiln, 
Knife. See Chopping knite 
Label affixing machine, J. & D. D. A. Outealt 685,108 
Lamp, electric incandescent, W. J. Phelps O85.0008 
Lamp, street, D. Ss. Kice.. t 1s7 
Land roller, J. 8. Corbin 
Last for boots or shoes, adjustable, G. C. Bemis 
Lasting machine, A. W. Katon 
Lathe for turning balis, C. A. Hirth 
Letter, sun, R. G. Lake 
Life preserver, Z. ©. Angevine 
Lifting jack, T. Maxon 
lightning arrester for eleetric circuits, H. ¢ 

Virt CMe 
Liquid meter. 8. L Brown, O50 
Li raphic pre evistering frame, W. Sabel.. @5,061 





ser Pisto 


at n lubrieator 
Magneto-electric machine, 8 76 


Cutten 65,2 





Marble, manufacture of artificial, J. BE. Summers 635,005 
Marking sheep, et« apparatus for, Renner & 

Boyens 65.000 
Match box e, F A. Marshall (ih, 142 
Measuring ¢ itting goods from rolis, machine 

tor, F Bascom 625,087 
Measuring apparatus, KE. Smreker tS, 14 
Measuring instrument. electrical, KE. Thomson (hw 
Meter See Electric meter Liquid meter 
Mill. See Crushing and grinding mill. Fuiling 

mill Stamp mill 
Mining machine, BE. H. Mills 685,174 
Mop head, C. M. Wiiliams ‘ 635,216 
Motor. See Current motor. Electric motor. Re 

tary steam motor, Turbine motor 
Mucilage holder, C. W. Taylor 5.204 
Music leaf turning apparatas, W. J. Pitt 


Musical instrument, LH. Sapp 
Musical instruments, self playing attachment 


for. T. P. Brown ; Gus 
Nailing machine, §. VY Venrod 5.181 

Necktie retainer, G. Quick iM 
| 


; Optical apparatus, W. Scantiebury ; HOA 
Ore, treating, D. O'Keefe mh) 
Oven door, baker's, W Neuhs GUMS 


Paper bag machine, Claussen & Mortson 

Paper making machine, F. J. Marshall 

Paper pulp straining apparatus, J. White 

Paring and coring machine, W. H. Boutell (re- 
Issue) 

Pavement, cement concrete, J. H 

Pea rake, V. C. Devilliers ; 

Phonograph, G. Bettini. 

Photochromoscope or photochromoscope camera, 
F. FE. Ives. ( 

preva. or come. _ constracting, H.C 

Pin, F. B. Ha 

Puton’ lubricator. A. Winton. 


(Continued on page 286.) 
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W. Weyhe 

















Scientific America. 


























| Planisphere, BH. A. Oase es. | 
| Phannte and ner stributer, seed, G. W 
5 04 
‘ w. A.f i. LM 
' Savre & I 40M 
i w. 635,057 
‘ . mine arth es ™. 
wt _ . 5.026 
Ww. A O27 
! K ( K ’ es ee 
ul, K. P. Hoard teh SM) 
yourself for a bet rf ‘ r. H. M n y oe - 
and a4 successful « i ling machine, F. K edy Sam ns 
ast t gz machine, J. McKwet 05 
Without Loss of guer.C. I ti 002 
Present Salary a Se 5.198 
We guarantee to m: ake y ~ raw ber 635,083 
Mechanical or Archit t yicke Ft. Bank 47 
man, Commercial Corr . acrew Glover (48K 
Stenographer or Bo k-ke oa et 4 B. Brown RD. 
The terme of paym t W. M. Wheild 6.14 
7 ‘ x device, W. M. Wheiidon ed, 112 
une and state ; i eding device, W. M. Wheldon #5. 11 
jo stady, aD Us Gcvise a mbined, N. A. Christensen 66.280 
The Internationa! Correspondense Sek vb, i 1 it itic, C. O. Lange 5,2 
Bor Sercatea, Pa., 0. 5. 4. . A.C. Me * 
942 Pus tire alarn mbination, Gath 
« | “ M40 
W. F. Hot ‘ tho 251 
1 ‘ O04 OOS 
OMe 
i ‘ L.. D. Howard 2 
ENGINES ea fe Sis 
I wa ra Martin & Price-Wil 
solved by the use f our Dynamos 65.021 
Types K and S. Weight of Type RK | Rta 4. Dix (HM SS? 
¥ ths ed, MOOR. P.M. Type 8 Railw k bt M. L.. Mardis 4 om 
for stat‘onary work weight 47 R a 1 : » wales 
Ibs., speed 1400 K.P. M., height 10 - =e 35 941 
inches No spark < oil re juired wi ~ < _ . - de 
either Send d Re 7”. , , ee ’ 634.868 
alogue. ELBRIDGE ELECTRICAL Re ” See Fa regis Telephone cali 
MFG. CO., Elbridge, N. Y.. U.S.A giste 
Regulater. See Feed water regula 
t sing me nis S. Law 
if You Want the Best Lathe and Drill) °°!" a Roe ay FeO 
Tt _ > K ha ® A. H. Ordway 
K se La bel er € 
K ry ste t \. Wahle 
Ku ‘ f v ! r waste,t Aim 
| ng, A. H. Mar i141 
in Sa acres { juids, P. Mueller 4.8 
> | demeneee. of . r slicing German, W 
' 1. Van He ‘ 65.2 
© Saw attachmet edy r g. EC. Mer 
ity, Chea i . ' o 35. 1 
Wieatcett Chack Co,., Oneida, N. Veo U. BS. A. | Serec See Sand scree 
; . r .| Serew cutting tool, EK. H. Williams (5,272 
‘Siner’ PRIZE AT COLIUMBILAN EXPorrt 1st Ss “ whi ittachment, Sandstrom & Bom 
er 6.47 
Sea See S seat 
Queen Transits and Levels| 2225-22 exces wtem 
ewing ma e he stiteh, J. Walker 6u.or0 
Sewing machine quilting frame, O. R F. Whit 
High — instruments with the Latest improvements ' 4.00 
100 page 40 page Math- | * ehematgateaescr 
sineet ng tical Cata- | 2, : wl ES 4 
‘ atalogue: | THE QUEEN jis ym ap-| > w. E. F. Meagh M06 
applicati St rchine, EK. H. Taylor 6.005 
Sueneene AND DRAFTSMEN'S Sweuee } st Price tito, 184 
UEEN &y co Optical and Scientific | os ' : aA, pee t 3 oo 
*) Inetrament Works. os on ane - at Sar wer a ate G5. 191 
= ais 4 ‘ r abel ' enckel nh s 
6° Fifth Ave.. New York 1010 Chestnut St.. Phila | Sin. liuminated. Sullivan & O'Connor 6) 4 
a: circuits, means for testing, H. ¢ 
5.010 
ARMSTRONG'S PIPE THREADING 2120 ).¥, wig se 
= ittachment, W. F. Mooney 64.02 
CUTTING OF F MACHINES | = i J. Murat 5.062 
>-OF Sleev cuff proteetor, D. L. Sterling OM, Le 
Both |} ' d Pow s H. P. Jenset 5, 24 
mt S g machine, W. H. Boutell 34.870 
Water. Gas. and Stean s king tube, J. M. Eder 635.240 
‘ 1 dis Sony t x volatile substances into H 
Pi Tvols Hings I Pipe S _ 
as -- > . ‘ Soldering car dies, mechaniam for, L. Dyer 
y Sole, shoe, W. B. Arnold 
{Kk BEST. [7 Send f t 
! recording ! repro : hine 
THE ARMSTRONG MEG. CO pa reco and rey lucing machir E.R 
Bridgepert. Conn. ¢ ndicator, H. W. Buck 
D B. Smith 
mle W. H. Miller 
THE EUREKA Sule er head, W. H. Miller 
ua draughtame W. W. Macfarren 


















































ce most oy " . 7 bain fastening, R. Irving 
for he purpose d pens ‘ ‘Law ump affixing device, C. 8. Sundstrom 
yers, F a s - ents lankers 4 Amp and rec ler, ticket, C. Nigro 
ance nDpanies is es men ge _ ; iw ned 
erally “ ‘ ker and paper if eal om ‘ amd nney 
. AR. t yy t t : maper " am t m «ee rator ternal combustion \ A 
e “ate i - , 
To be hac fallt ks rs at rs « “ - r. J. Kieley 
price e \. mai es n f Cc. Miller 64.950 
ufactured by ‘ onsolidated Safety S ined straps. holder or buckle for. 0. K. Burn . 
Pin ¢e., Box Il, Bloomfield, \. J. han Ww 
Stitch separating and indenting machine, J. B 
THE ELECTRIC HEATER Fn by 
Stone ler, artificial, iregor SOR 
able paper wit " rkir awingy f var Se esing nm hine. T. A. Currie (534.908 
» electrica rs g electric # + aa h “te 
electric pad for the sick ¢ stratior SCIEN- | « oaal = L rs 5+ ile b- 
PIFIC AMERICAN SUPPLEMFNT L112. Price 10 cents. | stop, sa - Hh. patarae, 
For sale by Munn & ( ind a wadea » ws es. etc.. removable urate for cooking. A. K vs 
—— B kw OM SAT 
0000000000000000000000000000 Straw self feeder and band cutter, Huber & Mil 
a.0ee 
3 INSIDE MICROMETER. 3 Smith S453 
@ For close ° G. A. Ensign 65.241 
internal ~ taf 6 efractory. F. Ellershausen. 635,008 
> ne re- : ges, machine for making and wind 
measure 
» ments ° 655.160 
@ Reads ir thousandth apacity 2 in toWin, @ Price 54.200 
@ with five rods. Price 82. 00. ° oo: oma 
° Cate Fine Tox © | i mechaniam, F. ¢ Anderson 346.985 
= ¢. Fear & Bradley 65.190 
@ THE T CO; A ‘MASS, 4 4. T. Browt 634.87 
Se Ball 
3 THE STARRE tho, U.5.A.@ nd dining tabie 
3 000000000005000000000000008 i. Merritt 
senney 
very 
relegraph wire joint, T. D. Wilkinson 
e antiseptic and germicide attachment 
1. I wolf AS 
‘ spparatus, G. L. Anders 65.008 
siiremister, J Shannon iD 10 
‘ lirectory at mati ). B. Neven 
rf? 4.004 
I ‘ RK. Mowery G5,175 
! at uppliance. J. KR. ¢ amer 35.043 
at, G. F. Richardson 4.911 
I I Piper 636,183 
“ee Hailway tie 
heck. H. King 6493 
I re rder. workman's. W.H. Witham 4.971 
I nfla g apparatus, bicy Ray & Paine 4.958 
bunting, fishing, cam; ' a) t neur ( 
ground or deck insuring a —- ' aR be free fr > 4 ence kience Ae ane 6M! m0 
aT ay = cae 4 a st . and 1 1 © pack I manufacturing cellular, W. F. Beasley 4 OB 
These mattresses aftr greal comfort to invalids and | Popers cutune machine, [v1 Ailmog tik 2 
bed: iden patlente . arwely une t by U. ~ Ge - — . he ating achine, N. P. Perkins 5.1106 
soe toe oan oe om ts u su rting device, ¢ A. Baker a4 
and ’ . ition, G. &. Adams 65,220 
NIC ‘ r box, |. Hawley (5,1 
AL. DA C CO.. “ " A. L. Platt 04) 
1 hanism f spit gz eame, J. L 
PROVIDENCE. wee Bu K 5,020 
Toy ma r. J. Hevye (4.980 
» | Toy pis Ds ta » O82 
A Marvelous Machine! | 7, Sheel. 0. Grenacions pare yr 
t} ful ra . “tear A, 
Wate “ ui ‘ “ uu. &G. H. Lester 5, 2 
See Feed troug 
wits wine \. Ro 2S 1 
‘sas W. 8. G. Bake 8 
reversed a] j it oft se | x. car, |. A. Hoert 4 
rippers. Vise n ~~ ar. G, W. Sentt 6A5, 151 
sed owt machine : / : ir. G. M. B 85,274 
r ’ - “ I s ! thing t ¢ “Smoking tube 
x ! : w._s j 
THE MERRELL | ft, 4 ee 
vFG. t 0., 501 Curtiss +4 fied. W. Bowder 
Street, Telede, Ohie. . we I : , -~ 
: _ ' . ap a _— " ne, 0. FM 
BABBITT METALS.—SIX IMPORTANT | Trpewriting machine. J. Ri Prine. (5, 0TH. & 
formulas, <CIENTIF 4 RICAN Bt rie. tpt ‘ ! e. Hie hones 
Price Wcents, For ea Munn & unl all news. ' str me, F. P. Bullard 
deaiers. Send for at ue t e ba (. HL. Souder 
e™M ha & Gray 
Va H. il. Wheeler 
es e.¢ or 1 feed and stop. Schmidt & 
Lei th 
8 
a ee — — : e throttle, Lanken & Ritter 
ils aive for gneolene engines i A. Wintor 
to save the sicam? Want to know Va hentem, air brake, EK. G. Shortt / 
More about |i ? Ask for our book- va ‘fety. F. Schretat 
let * i" ow the HEINTZ STEAM TRAP. ve te. C. C. Babert rH 
egetable cutter. G Cook 5.16 
WILLIAM S. HAINES CO., Vehicle body, F. Menser arn 
126 South Fourth Si., Philadeipbia, Pa. Vehicle driving gear, motor. L. Mathieu 635.171 
Ve e running gear, C. A. McNaughton 4.908 
Vehicle wheel, KR. L. Breth 22K 








| Vell fastener, M. H. Carter 
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TIME’S VALUE 


Cannot be measured by dollars. Time lost can never 


be regained, 


The 


Ruby Jeweled Elgin Watch 





a 


has for over a third of a century been the 
recognized leader for accuracy, endurance and 
truthful time telling. 


A mechanical wonder. 
Jewelers everywhere. 

the word “Elgin” 
guaranteed. 


The World’s Standard. 


Elgin Watches are sold by 

Ficin watch always has 
engraved on the works—fully 
Our new booklet, free to all who write, 
will interest you, 


Elgin National Watch Co., Elgin, Ill. 








This beats Wind, Steam, or Horse Power 
We offer the WEBSTER 2'¢ actual horse power 


for @150, less 10 per cent discount for cash. Built 
on interchangeabie plan Built of best material 
Made 'p lots of | therefore we can make the price. 
Boxed tor shipment. weight 500 ibs. Made tor Gas 
or Gasoline \lse Horizontal Engines, 4 to 30 b. p. 
WEBSTER MFG. CO., 
1074 West 15th St., Chicago. 
Eastern Branch 38-D Dey Street, New York Cit 
Southern Agents: Boland & Gschwind Co., Ltd., 
So Peter and Lafayette Sts.. New Orleans, La 


TAKE AN OLDS 


Gas or Gasoline Engine, put it 
on vour work andifr 
it does not fulfill our 
claims and satisfy 
you that there is no 
better engine on the 
market, send it back 
without expense to 
you. Our electric & 
tube igniters are un- 
surpassed Our self 
contained engines aré most convenient. Free illus. cata. 
Olds Gasoline Engine Works, Box 414, Lansing, Mich. 


“ WOLVERINE” GAS «° GASOLINE 
ENGINES. STATIONARY 


sand MARINE 

The “ Wolverine " 18 the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
jutely safe. Manufact’d by 
WOLVERINE MOTOR WORKS. 

12 Huren &treet, 
CRAND RAPIDS, MICH. 


Van Norman Duplex Milling Machines 


Perform the combined work of Horizen- 
tal Spindle Milling Machines, Ver- 
tical Spindle Milling Machines, and 
in addition, cut at all angles. They are 
invaluable for all kinds of tool, gauge and 
fixture work, die work and for general 
manufacturing. They save time, cutters 
and fixtures 


WALTHAM WATCH TOOL CO., 
Springfield, Mass. 
THE IMPROV ED 


MARINE ENGINE 


Weare the oldest builders and 
guarantee superiority. Two cy- 
linders in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power I< required. 
Either stationary or ma- 
rine. No fire, no heat, no 
smoke. No licensed engin- 
eer required. Send for cat. 


SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 


ELECTRIC AUTOMOBILES. 


Price TORPEDO BOATS, 
$8.50 LOCOMOTIVES, 
ELECTRIC 
RAILWAYS, 
irom $3.50 up. 
DYNAMOS, 
MOTORS, 
GAS ENGINES. 
t#” Send for 
Catalogue B. 
THE CARLISLE & FINCH CO., Sixth St., Cincinnati, 0. 





























Powerful, Responsive, Durable and Efficient 





REEVES”’ 
Variable Speed Counter Shaft 


for securing any speed without change of belt 
or loss of time. Specially adapted for all 
kinds of experimental machinery, Printing 
Presses, Motor Carriages, lronworking Tools, 
Woodworking Machinery, or any and al! ma- 
ebines requiring a chanxe of speed or feed. 
tt” Send for Agatendy illustrated 
Cataloque * 8S. A.” free. 


REEVES PULLEY co... Columbus, Ind. U. S.A. 


THE TIN PLATE INDUSTRY IN THE 
United States.—An interesting paper. showing the ex- 
treordinary development of the tin plate industry in 
this country, and the serious competition into which it 
is now entering with the Brit = industry. 


With 18 illus- 
trations. Contained in SCIENTIFIC AMER 


RICAN SU PPLE- 
MENT, Nos. 1019, 1020, 1021. 1022 and 1023. 
Price 10 cents each, or 00 cents for the series. 


To be had 
at this office 


and trom all newsdealers. 


DEFIANCE. MACHINE WORKS 


we Aer OHIO U.S.A 


“HUB, SPOKE, 
WHEEL, BENDING, 
_WAGON, CARRIAGE | 
HOOP 
MACHINERY 


PAINL 





Planning the New flome 


Anyone contemplating the building of a new home will find the 


Building Edition of the Scientific American 


ublication is 
suggestions 
,. : together with a series of splendid 
| me es, showing perspective views and floor plans of the most up- 
‘ A ' 

this handsome periodical is often worth ‘the seaels cibeatolt . 
to-day and send 25 cen 


of peculiar and absorbing interest. This beautiful 
issued monthly, and contains practical articles an 
on modern house building, 

date modern dwellings, estimated cost, ete. 
price to the intend 
a single copy. or §2. 


builder. Write t 
for annual subscription. 














‘MUNN & CO., Publishers, 361 Broadway, New York. 





PATENT TR A CK 
TROLLEY 
Parlor, Barn and 
Fire Door Hangers 
All Styles. 
Latest Improvements. 
&@” Send for Book. 
Coburn Trolley Track Mfg. Co 
Holyoke, Mass. 


COBURN 








ae 


ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICA’S SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and smal! scale. 
‘The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1057. 
Price 10 cents prepaid ty mail. For other numerous 





valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
1 Broadway 


address. MUNN & Co., New York. 


The utmost precision 
in grinding cups and 
cones tor Automot 
and Bicycles is obta 
ed by using the 


NEW 
**RIVETT”’ 
PATENT GRINDERS. 


For particulars and catalogue, address 
FANEUIL WATCH TOOL CO., 
Brieuros, Bowron, Masa 
Makers of the Celebrated “ Rivett” 


8y USE GRINDSTONES ? 


if so, we can suppry you. Ali sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
- pee he selecting stones for all spe- 
cial purposes. J" Ask for catalogue 


‘ The CLEVELAND STONE CO, 
= ed Floor, Wilshire, Cleveland, 0. 


ROCK DRILLS 
AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 


(RAND DRILL CO.) 


100 Broadway, 


THE FORBES 
PATENT DIE STOCKS. 


Two and three inch pipe can 

be threaded by a boy using 

only one band on a crank. 

&P™ Send for illustrated catalogue 
CURTIS & CURTIS, 

6 Garden St., Bridgeport, Conn. 
























Send for Catatoque New York. 











No. 3 Hand Machine. 
Range 4 to?’ R.& L. 


Hold Your Scarf_+ 


with the Improved Wash- 
burnve Patent Scarf Fast- 
ener. Useful also for fasten- « 
ing papers or any articles. 10 5 
= each, by mail. Hose 

re fee nr that do not bind 
= nor injure the fabric. 
By mail, ® cents a pair. 
trated tiatatooue’ a these 
other rs Sy 

I CAN’ RING CO. 
Box Ee Waterbury. Conn, 


illus- 
and 





as 


28 THE “HOCCSON” _ 


ow POCKET TIME STAMP 


3 Prints Year, Month, Day, Hour and Min- 


ute. Correctly timi every act. opera- 
tion or transaction. Watchman and Em- 
ployés’ register. general time and check 
system, an absolute necessity in every 
business. Air cushion base. Operated 
without pounding. Complete with die 
and ink ready for use. (8 Guaranteed 
Jor perfect work and correct time, or money 
refunded. 27 Thames St., N. Y. 


SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one + and will turn with a 
quarter of a pos ‘e stamp. be balance can be made 
by any amateur skilled in the use of tools, aud it wil) 

work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained 5 SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


CARDS, ete. 


U 
Circular or small Newspaper Press 
$5 PRESS $18. Typesetting easy. Money 
maker or saver. Send stamp for catalogue, presses, type, 
paper, etc... THE PR CO., Meriden. Conn: 


ion 
for 
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Fownded by Mathew Carey, 1785. 
HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
. 810 Wainut St., Philadelphia, Pa., U.S. A. 

¢?” Our New and Revised (Catalogue of Practical and 
Scientific Books, 2 pages, 8vc., complete to Oct. 1, 1899, 
and our other Catalogves and Circulars, the whole 
covering every branch of Science applied to the Arts, 
sent free and free of p stage tv any one in any party 
the wu rid who will furnish his address. 


a = CAN I BECOME AN 


ELECTRICIAN? 


Yes, you can. We teach ELECTRICAL 
ENGINEERING at your home by mail 
at a cost within the reach of anyone. No 
matter where you live. if you can read and 
write, We guarantee to teach you thorough- 
ly. Our Institute is endorsed by Themas 

« Edison, and other prominent men of 
the coun ry. We teach also Mechanical 
Engineering, Mechanical Drawing, 
Te cgrapby, elephony, X-Rays, 
Electro-Therapeatics Electro- 
emistry, Electric Mining. ete.. by 
mail. [@” Write for our free Uiustrated 
book (120 be State subject you wish 
to study. he Elect re =} Eagtecer 

nstitute o 

DY eonci der Ke Elaatricn? Engineer p hee Correspond- 

marae ty Myon Wdhiln ans Mae ence Instruc- 
Ts be of qnFaT Valu Te Tisre whe duorcan t1ON, 


Chaicel 04a . 120-122 Liberty St... 
© Eom Dept.A, New York 


Roper's s New Engineer's Handy-Book 
for STEAM ENGINEERS and ELECTRICIANS. 


Thoroughly revised, rewritten and much enlarged by 
Ppwin K. KELLER. M.B., and CLAYTON W. PIKs, B.s., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent improvements in 
the Steam Fngine and giving full instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT 
Nearly 900 pages, ‘25 illustrations, over 700 main sub 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensed as 
an engineer. 

Full loathe r, gilt cages, pocketbook style, $3.50. 

Vu meh SY, * ublisher, 
Send for C ee ~Nty 1022 Market St., Philadelphia, I’a. 











*““American-Hunnings”’ 
TELEPHONES. 


Transmitters, Magneto Bells and Tele- 
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
Used by War and Navy Departments. In 
ordering state length of line, whether 
single line or metallic circuit and number of 
telephones to be = ononeline. [2 "Send 
for catalogue » 

AMERICAN ELECTRIC TELEPHONE CO., 

173 South Canal St., Chicago, Ill. 


Buy Telephones 


THAT ARE GOOD--NOT ** CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran 
tee and instruments are beth goed. 
WESTERN TELEPHONE CONSTRUCTION CO 
250-254 South Clinton St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 


JUST PUBLISHED. 


Mechanical Movements 


POWERS, DEVICES AND APPLIANCES. 
By GARDNER D. HISCOX, M. E. 


Author of “Gas, Gasoline and Oi! Engines.” 


Large 8vo. 402 Pages. 1649 Illustrations, 
with Descriptive Text. PRICE, $3.00. 


A dictionary of Mechanjcal Movements, Powers, De- 
vices, and Appliances, with 1649 illustrations and expjan- 
| atory text. This is a new work on liustrated mechanics. 

mechanical movements, devices, and appliances, cover- 
ing nearly the whole range of the practical and inven- 
| tive field, forthe use of Mechanics, Inventors, Engineers, 














Mechanics. 
SECTIONS.— 


1. Mechanical Powers. —Weichts, Revolution of 
Forees, Pressures, Levers, Pulleys, Tackle, etc. 

2. Transmission of Power. Kopes, Bets, Fric- 
tion Gear, Spur, Bevel, and Screw Gear, etc. 

3. Measurement of Power. Speed. Pressure, 
Weight, Numbers Quanti‘ies, and Appliances. 

4. Steam Power—Boilers and Adjuancts.— 
Engines, Valves and Valve Gear. Parallel Motion 
Gear, Governors and Engine Devices, Rotary 
Engines, Oscillating Engines. 

5. Steam Appliances. Injectors, Steam Pumps, 
Condensers, Separators, Traps and Valves. 

6. Motive Power—Gas and sasoline Engines, 

—Valve Gear and Appliances, Connecting Rods 

and Heads 

7. Hydraulic Power and Devices. Water 
Wheels, Turbines, Governors, Impact Wheels, 
Pumps, Rotary Pumps, Siphons, Vater Lifts, 
Ejectors, Water Rams, Meters, Indicators, Pres- 





8. Air Power Appliances. Wind Mills, ‘Bel 
lows, Blowers, Air Compressors, Compressed Air 
Tools Motors, Air Water Lifts, Blow Pipes, etc. 

9. Electric Power and Const ruction, -Genera 
tors, Motors, Wiring, Controlling and Measur- 
ing, Lighting, Electric Furnaces, Fans, Search 
Light and Flectric Appliances. 

10. Navigation and Reads, - Vessels, Sails, Rope 
Krots, Paddie Wheels, Propellers, Road Scraper 
and Roller, Ve shicies, Motor Carriages, Tricycies, 
Bicycles, and Motor ‘Fee 

11. Gearing.—Racks and Pinions Spiral, Elliptical, 
and Worm Gear, Differential and Stop Motion 
Gear, Epicycli eal and P lanetary Trains, * Fergu- 
son's -aradox. 

12. Motion and Devices € ontrolling Motion. 
—Ratchets and Pawls, Cams, Cranks {ntermit- 
tent and stop Motions, Wipers, Volute Cams, 
Variable Cranks, Universal Shaft Couplings, 
Gyroscope, ete. 

13. Horological. ~ Clock and Watch Mcvements 
and Devices 

14. Mining. — Quarrying, Ventilation. Hoisting, 
Conveying, *ulverizing, Separating, Roasting, 

Excavating, and xe 
Milland Factory pliances. Hangers, Shaft 
Bearings, Ball! Zo ngs, Steps, Couplings, Uni- 
versal and Flexible Couplings, Ciutches reed | 
years, Shop Tools, Screw Threads, Holets 
Mac hines, Textile Appliances, ete. 

16. C onstruction and Devices.—Mixing, Testing, 
Stump and Pile Pulling, Tackle Hooks, Pile 
Driving, Dumping Cars, Stone Grips, Derricks, 
Conveyor, Timber 8 sane, Roof and Bridge 


9 sy ‘Trusses, Suspension Bric 
17 Draughting Devi = Parallet Rules, Curve 
ineators. rammels, Ellipac . x - 
raphs. ete. a. Sa 
1s. iscellaneous Devices.— Animal Power 
' Sheep Shears, Movements and Devices. Eleva- 
tors, Cranes, Sewing, Typewriting, and Printing 
Machines, Railway Devices, Trucks Brakes. 
Turntables, Locomotives, Gas. Gas Furnaces. 

cetylene Generators, Gasoline 

Fire Arms, etc. a 





15 





*." Copies prepaid to any address on receipt of price. 
3” Send for Descriptive Circular. 


MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 
361 BROADWAY, NEW YORK. 





=~ 


sure Regulators, Valves, Pipe Joints. Filters, ete. | 








Draughtsmen, and all others interested in sny way in | 


| Skates, metal ice, Avery Stamping Company 


|“ White Foam,” for flour. Koberts Brothers 7,17 





- 











- | Smal) Motors and Dynamos, Bench Speed Lathes and 
DEWE PEARS Drill Presses. Colambia Mfg. Co., 514 Walnut St.. Phila 


The a — Pe a Send fee Cirealar“™M.”’ 
ive and timely novelty yet 
gotten up in counection TURBINES sirtavacld, Ouro, #. ¢°. 


with celebration to the 


Velocipede or bicycle lamps, aappere for brackets 
or holders for. F. L. White. . 

Voting machine, J. Boma 

Wagon brake, J. M. Heid 

Wagon brake, K. Seggese 

Wallis, floors, ceilings, etc.. construction of, A 
Matrai 

Washboard, J. Carroll... 

Washing machine, W. Mcintosh 

Washing machine, H. A. Schoregge 

Washing machine, A. J. Smalley 

Waste gate, automatic, W. T. T: aylor 

Watchcase, H. F. Steinmeyer 

Watertube boiler, M. P. Boss 

Water wheel, turbine, W. W. Tyler 

Weaving apparatus, fabric, E. Smith 

Welding achine, socket, A. G. Heinle 

Wheel. See Elastic or resilient wheel l'raction 
wheel. Trolley wheel. Vehicie wheel. Water | 
wheel 

W hee! with traction rim, C. M, Dissosway 

W hip support, P. V. Stump 

W histie, bird, J. F. Wherry 

Wire winding machine, G. D. Emerson 

Wood pavements, elastic filling for, T. K roa" 5, 17H 

Wrapper for glass chimneys, bottles, etc. 4 







Great Admiral. Smali| — . - - 
Searchlight. Press the plates and illumi- ‘MAC SHINES, C orlin ‘Engine om, Brewers 
nate the Admiral’s picture. By removing and BSS Sac Machinery. - a wn Wis 
yieture and substituting plain glass, you MFG. CO., , 50 Clinton pt . Milwaukee, — 
Rave a very serviceable searchlight that can 

be engried with safety into closets, cellars, 
ete. Price $1.2. By mail, $1.50. Wittan 
Roown. Inventor, 42 Vesey St., N ity 





LARK CHICA 


ODELS i* EXPERIMENTAL WORK. 








nventions developed. Special Machinery 


E. V. Baillard, 106 Liberty St... New York. 


: AND FOR 
ASTER THan SHORTHAND! LANTERNS WANTED, ath Age 


One Stroke Prints a Word. wn 


0’ AMOUR &L TTLEDALE MACHINE, C0. 
30 WORTH 
motions Tools, —— _ -"5 








For Sale— Van Norman Lathe, 29in., Waltham Watch 















Moffitt . 148 ti . . 

5S, 207 z iE make, with full attac bments, nearly ne v. s. 
Wrench, J. } M. Tilton . 6427 NO MORE MISTAKES. vol Co.'s t . 
Wringing or pressing out liquids, device for,G. No more tlietble notes. C . Forsaith Muc hine Co., Mane hester, N N. a 


- G4,901 | You can become a steno- 
grapher at home in 
| six weeks with- 
G out a teacher 
DESIG! S. Good opening 
for agents with 
moderate capital. 
Anderson Shorthand 
Typewriter, 3 253 3 Broadway, New York. 


Floats for Steam Traps 


Monnig 





















WHEELS. MODELS & EXPERIMENTAL WORK. 


TYPE Et SMALL MACHINERY 
NOVELTIES & ETC. NEW [ORG STENCH. WORKS 100 NASSAU 6° nY. 
a i a 


. apparntes, scientific novelties. 
a M AG i CA a ete. Lustrated catalorue o 
varior tricks free. Complete catalogue with 600 engrav- 

ngs, 20c. Martinka & Co,, Mfrs., 49% Sixth Ave., 


FOR STEREOPTICONS AND SLIDES 











ry. 





Atomizer body, D. B. Smith 
Automobile body, W. H. Atwood 
tedstead, 8. Newman - 
Bolt, stud, J. G. Spear 

Book back, C. W. Hufsehmidt 
Buckle frame, W. Downing 






Cabinet, G. W. SSoqeges : ,- A, 
Chafing dish stand, P. Steppe Hercules Seamless Copper Float« . < J a on . Wy 
Chafing dish water am J. P. Steppe are tested to 200 Ibs. per sq. in. and warranted, Moving Picture Mac hines and Films, write w illiams, 
Chair, folding. T. Adams The original and only genuine seamless copper Brown & Earle, % Chestnut St., Philadelphia, Pa. 
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